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ABSTRACT
Through this research I explore the influence of organized agriculture and public-interest
groups on the USDA research system. Using selected literature, government documents,
and interviews, I apply an interest-group model to analyze how interest groups use
resources or sources of power to influence agricultural research policy. I conclude that
agribusiness has many resources, leading to economic power and political influence. In
contrast, farmer, consumer, and environmental groups--who have gradually been excluded
from shaping the research agenda--gain influence through coalition-building and
networking.
The USDA agricultural research agenda has recently experienced a trend towards allocating
more resources to agricultural biotechnology. This trend reflects the influence of vertically
integrated corporations, involved in such off-farm operations as seed supply, agrichemical
manufacture, food processing and food distribution. Agribusiness has restructured to
incorporate biotechnology companies which directly access the agricultural research agenda
at public institutions through contract research and other collaborations. Agribusiness
restructuring and university/industry relations create a structural bias that critically limits
public-interest group influence over agricultural research at Land Grant Universities and
State Agricultural Experiment Stations.
Thesis Supervisor: H. Patricia Hynes
Title: Adjunct Professor
Introduction
Agricultural technology has evolved in the United States from age old traditional
farming techniques to advanced technological methods that consume enormous quantities
of natural resources in the form of fossil fuel and water. High technology has fueled the
economic sector of agriculture to gross over one trillion dollars annually* During the
course of this economic growth, the structure of agriculture has changed dramatically. In
1916 the U.S. farm population totaled 32.5 million. By the end of the last decade farmers
comprised less than two percent of the total population with fewer than 4.8 million people
living on farms. Furthermore, on-farm production accounts for only 19 percent of the
jcbs in agriculture today, including farmers, farm workers, and forestry, fishery and
agricultural services workers (USDA 1990). The remaining 81 percent of the jobs in
agriculture are held by persons working in food wholesale, distribution, processing, and
professional services. With the declining farm population, this constituency has
experienced a decline in political influence and power. In spite of this decline U.S. farms
produce more today than ever before.
In the wake of these demographic changes a new farm bloc has emerged that is
composed of multinational corporations who sell seeds, fertilizers and pesticides to
farmers--the input industries (See figure 1.1). The corporations involved in these off the
farm processes--agribusiness, use the sources of power at their disposal to steer the
research agenda at two levels. On the first level, agribusiness accesses public research
institutions by hiring talented university scientists for contract research. On the second,
agribusiness influences national policies to create a political and economic climate
conducive to the research agenda it favors--agricultural biotechnology.
This figure of $1.3 trillion excludes animal feed and fiber production and processing (Busch et al. 1991).
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Figure 1.1 Segments of Agribusiness: Input Industries, Production & Output
Industries
INPUT INDUSTRIES
Manufacturing
Agricultural Chemicals
Farm Machinery
Mining
Chemical &
Fertilizer Minerals
Trade
Farm Machinery
Farm Supplies
Finance & Insurance
Farm Credit
Agencies
Insurance
PRODUCTION AGRKCULTURAL
Farming, Agricultural Services, Forestry, and Fisheries
OUTPUT INDUSTRIES
Wholesale & Retail Trade Indirect Agribusiness
Groceries & Related Products Transportation
Eating & Drinking Places Containers
SOURCE: USDA 1990
Government
Conservation
Research
Processing & Marketing
Food & Kindred Products
Apparel & Textiles Manufacturing
Ironically, the federal and state agricultural research system was designed to
support farmers and rural populations--the groups with the least political power and
influence. In this thesis, I analyze how the agricultural research system, which has
neglected farmers and citizen and environmental interest-groups, has become so
dominated by agribusiness. This analysis is based in theory of how interest-groups use
resources or sources of power to influence research policy. I also discuss strategies
farmers, rural communities, consumers, and environmentalists employ to counter the
power and influence of agribusiness over the research agenda.
In Chapter 1, I discuss the origins of the United States Department of Agriculture
(USDA) research system. I then highlight the conflicts and criticisms that have shaped the
research ag-nda over the past 70 years. I also describe now economic and political
pressures have most recently forced biotechnology onto the agenda.
In the second chapter, I apply an interest group model to explain the disparity
between farmers' and agribusiness' influence over the agricultural research agenda. In
the third chapter, I evaluate how that political influence is reflected in the direction
research administrators and researchers select for the agenda. I also describe the coalition
of public interest groups from rural and urban communities. This coalition uses a strong
alliance to change the status quo decision making at the public research institutions under
the USDA umbrella. Finally, I show that the current emphasis on biotechnology
convincingly demonstrates the influence of agribusiness upon research.
In Chapter 4, I present the benefits of plant biotechnology products to
agribusiness. I further establish that most of the benefits of agricultural biotechnology
will accrue to agribusiness, while the technology burdens farmers and rural communities
with negative impacts.
I conclude that although farmers and public-interest groups have less influence
over research as compared to agribusiness, groups with limited resources and access have
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found some needed strength in building coalitions between farmer, consumer and
environmental groups.
CHAPTER 1 Historical Context
Over time, the priorities of public research conducted under the umbrella of the
United States Department of Agriculture (USDA) have changed through the influence of
various political and economic factors. Some of the strongest influences resulting in the
most dramatic changes have taken shape in the last three decades. I will discuss these
shifts in priority on the research agenda stemming from (1) criticism of the research
system by individuals and groups acting in the public's interest and (2) the promotion of
biotechnology by political forces within the federal government. As a result of these
pressures the USDA has been compelled to change its priorities--if only temporarily--to
accommodate the public interest and in the latter case, the presidential administration.
The USDA is the first building block for the present agricultural research system
shown in Figure 1.2. At its inception, the USDA's mission was to advance agriculture; a
research system was essential to executing this mission. Hence a system of research
agencies was created under several pieces of legislation. These research agencies--
additional building blocks--comprise the agricultural research system at the state level .
Figure 1.2 The USDA Agricultural Research System
Agricultural Economic Forestry Land-Grant Experiment
Research Service Research Service Service Universities Stations (SAES)
Research System Origins
The United States Department of Agriculture
The United States Department of Agriculture was formed under legislation signed
by President Lincoln in 1862. Its legislative mandate was,
... to acquire and to diffuse among the people of the United
States useful information on subjects connected with
agriculture in the most general and comprehensive sense of
that word, and to procure, propagate, and distribute among
the people new and valuable seeds and plants. (Rasmussen
& Baker 1972, 6.)
Prior to this legislation agriculture was being advanced informally as plant breeding and
crop planting patterns were handed down traditionally (Benedict 1955). The Act to
Establish a Department of Agriculture ushered in a new phase of agricultural
development. This department, which assumed cabinet status in 1889, faced a great
challenge--to increase the agricultural productivity of a country that was rapidly
industrializing.
To its advantage, the U.S. had vast land resources to meet those agricultural
needs, while to its disadvantage the U.S. had a shortage of labor to farm the land available
(Hadwiger 1982).
If there had not been a steady growth of the use of
machines on the farm--such as the reaper, the combine, the
tractor--Americans would have had to use half of the work
force in 1929 just to feed the nation. It also meant that the
United States would have remained a nation offarm
workers. (Heilbroner 1977, 146.)
To continue the progress in making "...labor more productive in agriculture..."
(Heilbroner 1977, 146), the USDA proposed to train agricultural scientists.
The Land -Grant University
The Morrill Act, also enacted in 1862, addressed that need to train agricultural
scientists. Under the Act, the federal government donated public land to the states in
order to establish at least one Land-Grant University in each state (See Appendix A).
These colleges were designed to educate students in the agricultural and mechanical arts.
In addition, the states were to use the proceeds from the sale of that donated land to create
a perpetual fund, ensuring future support for agricultural colleges (Rasmussen & Baker
1972).
However, in 1862, the Morrill Act did not have enough state support to include
funding the black agricultural colleges in the segregated South. But by 1890, Land-Grant
University funds were appropriated to these colleges shown in Appendix A, which
became known as the "1890s Colleges" (Dahlberg 1986).
In 1897, the State of Alabama established an experiment station at Tuskegee
University. Dr. George Washington Carver's experimentation with alternative crops is
one of the first examples of alternative agriculture research that was made possible by
appropriations from a state legislature.
Dr. Carver completely revolutionized agriculture in the
deep South, by showing what could be done with soybeans,
peanuts, and other alternative crops, and by doing research
and training in such areas as soil conservation and crop
rotation. In addition, he developed many commercial
products from the peanut and sweet potato . (USDA 1990,
149).
Agricultural colleges were not only founded to encourage the study of agriculture
as a vocation, but also, to elevate the status of agricultural science. Through federal and
state financial support, the college founders hoped that the field of agriculture would
develop an academic standard on par with liberal arts colleges and universities (Benedict
1953).
The State Agricultural Experiment Stations
Although the Land Grant Universities disseminated knowledge of agricultural
science to students, knowledge was not "...diffuse(d) among all the people of the
U.S....", as prescribed in the Act to Establish the Department of Agriculture. In order to
address this issue, the Hatch Act of 1887 mandated that states receive an annual grant of
$15,000 to initiate and support State Agricultural Experiment Stations (SAES)*. This act
was important for two reasons: first, it established a formal link between state experiment
stations and the USDA, since the USDA designated the (now defunct) Office of
Experiment Stations to administer Hatch funds. Through the administration of Hatch
funds, this office led and coordinated the SAES activities--infusing them with the
USDA's sense of mission and priorities. And second, the federal aid served as
encouragement for states without the funds or motivation to establish SAES (Rasmussen
& Baker 1972 ).
The Cooperative State Research and Extension Service
The State Agricultural Experiment Stations were extremely popular with farmers.
In fact they were so successful that researchers spent more of their time responding to
farmers' inquiries than teaching and conducting research. This problem led to the Smith
and Lever Act of 1914, in which Congress mandated that federal funds be used to initiate
and support the Cooperative State Research and Extension Service. The extension
The original function of agricultural experiment stations was to distribute new seed varieties to farmers for testing.
Currently, experiment stations act as more than merely a distributor of products during the research and development
stages; these research stations are sites for laboratory research and field testing.
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service is key because, although many farmers tended to be ambivalent towards research
in general, they favored having experiment stations as a resource, and the cooperative
extension services for demonstration of new techniques (Fitzgerald 1990).
The Agricultural Research System
The foregoing federal mandates spawned a research system, that by the 1920s
became successfully institutionalized. Researchers developed agricultural technology
with the expressed goals being increased productivity and profits. Efficient marketing
and novel uses for crops were also investigated by researchers (Moore 1967). This
development of the research system was concurrent with the development of agriculture.
Thus, the definition of agriculture has expanded from merely the production of
food to describing an entire economic sector. As such, agriculture encompasses many
enterprises other the on the farm activities. These enterprises, known as agribusiness ,
include the manufacture of farm supplies, the distribution of food and fiber, and the
processing of food (Rawlins 1980). With the growth of this economic sector to its
present value of $1.3 trilion, the U.S. headed down the path of high-input agriculture*
(Busch 1991).
Although farmers as producers are a component of agribusiness, agricultural
researchers have developed a tenuous relationship with farmers. The research system had
to manage the delicate balance between those who owned large farms with those who
owned small farms. Farm sizes ranged from small farms for subsistence and some
commercial gain to large operations based in one or more commodity crops (See Tables
1.1 and 1.2). Generally, these large operations were run by educated gentlemen farmers
who tended to be more open to new agricultural technology. Given their greater
resources, commodity farmers were more willing to take the risks of rapidly adopting
High input" agriculture is based on heavy agrichemical use, mechanization, as well as energy and water
consumption. As a result this model of agriculture increases the cost of farming and degrades the environment.
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new technology than small farmers. These large farmers were then in a position to reap
the benefits of adopting technology early. As a result, they forged an amicable
relationship with the agricultural research system. Large farmers and agribusiness
developed an enthusiasm for agricultural research at Land Grant Institutions and
advocated increased financial support of these institutions by the federal and state
government (Fitzgerald 1990).
TABLE 1.1 FARM DEFINITIONS
Year of
Census Farm Definitions
1850 $100 worth of farm products for home use or sale
1870 3 acres or more; any farm operation
<3 acres ; $500 worth of farm products sold
1900 farm operation requires continuous service of at
least one person
1935 3 acres or more of cropland or pasture land, or
$150 worth of farm products for home use or sale
<3 acres; $250 worth of farm products for nome
use or sale
1959 10 acres or more; $50 worth of farm products for
sale
<10 acres; $250 worth of farm products for sale
SOURCE: Rawlins 1980.
TABLE 1.2 CLASSES OF FARM (1987 CENSUS OF AGRICULTURE)
Class Definition
I. Rural Residence: less than $25,000 in sales
II. Small Commercial: $25,000 to $99,000 in sales
III. Moderate Commercial: $100,000 to $499,999 in sales
IV. Large Commercial: $500,000 to $999,999 in sales
V. Very Large Commercial: $1 million or more in sales
SOURCE: USDA 1990.
In contrast, small farmers developed a skepticism towards research system and
were opposed to bookfarming. Despite its strong sense of mission, the research system
encountered conflict with small farmers and rural communities early in its development.
Even today small farmers feel a certain ambivalence toward agricultural research. They
fear that research will cause over-productivity and crop surpluses, leading to depressed
prices. Researchers in their haste to please their successful clients--agribusiness--have
done little to alleviate this fear of small farmers (Fitzgerald 1990). Some small farmers
and rural communities have come to view the Land Grant Institution in their state as their
enemy.
Although research was intended to help all farmers, even the less successful ones,
researchers and administrators, within the research system, formed an alliance with the
most commercially driven farmers. These farmers tended to own large farms and be
commodity-based farmers. Those farmers who did not fall into that category--small
farmers--were not valued clients because they were too risk averse to quickly adopt new
technology. In contrast to their counterparts more willing to adopt new technology, small
farmers also failed to support funding for research at agricultural colleges. Small farmers
Conversation with Nahama Wilker of the Council for Responsible Genetics on March 24, 1992.
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considered agricultural colleges out of touch with practice and frowned upon book
farming (Fitzgerald 1990).
Ultimately the Land Grant Universities and Agricultural Experiment Stations are
no longer torn between small farmers, large farmers and agribusiness. Public institutions
have chosen to primarily serve agribusiness.
Criticism & The "New Agenda"
In recent history, it is interesting to note that the agricultural research
establishment has made some changes in its research focus due more to conflict and
controversy. This new discontent with research was borne out of the work of two well-
known and vocal critics. Rachel Carson and Jim Hightower exposed the ills in the
research establishment in their published work, which received substantial criticism as
well. Their books drew public attention to what was once a well insulated domain.
In 1962 Rachel Carson criticized the agricultural research system, in her book,
Silent Spring (1962). She held the research establishment responsible for the
environmental costs of pesticide use. She concluded that researchers in the USDA
system had played a major role in pesticide development and also recommended pesticide
use. At the same time the USDA was responsible for the registration of pesticides (Hynes
1989).
Jim Hightower criticized another conflict of interest between the agricultural
research establishment, in Hard Tomatoes, Hard Times: A Report of Agribusiness
Accountability (1973). He exposed the university-industry relations between Land-Grant
Universities and agribusiness in his scathing account of the agricultural research system.
According to Hightower, agribusiness had so much influence on agricultural research
policy, that the research agenda neglected areas with social value, such as research on
nutrition, the economic problems of rural communities, and the environmental costs of
agricultural technology (Hadwiger 1982).
Another criticism of the research system, aside from its indifference to the
implications of the technology developed, was that it generally ignored the issues raised
by civil rights activists concerning malnutrition and hunger in America (Hessel 1978).
Although research administrators refuted all their critics, Carson, Hightower, civil rights
groups, and others were responsible for increasing public awareness and instrumental in
stimulating political pressure for pesticide legislation reform. Unfortunately their impact
on the research agenda was short-lived. Members of Congress, who were sympathetic to
the critics and the alternative/externality coalition* did pressure the agricultural research
establishment to come up with a "new agenda". The research agenda addressed the
concerns of groups interested in alternative or sustainable agriculture for only a few years
(Hessel 1978). I will refer to these groups as the sustainable agriculture coalition
throughout this thesis.
The Birth of the Biotechnology Agenda
There were other criticisms of the agricultural research policy that were to have a
much more sustained im'ct on agricultural research. The first, which came in the form
of the Pound Report, was published in 1975 by the National Research Council. This
report called for a return to the biological sciences, with a focus on genetic engineering.
The report concluded that previous research efforts focusing on specific commodities and
agrichemicals were undistinguished because they failed to take advantage of cutting edge
research techniques (Hadwiger 1982).
Although a trend towards basic research had first been broached in the 1950s,
with the belief that basic research benefits the public at large, commodity trade groups
were influential enough to keep commodity-based research on the agricultural research
The alternative/externality coalition is a termed coined by Don Hadwiger. This coalition was composed of activists
in favor research on alternative agriculture (such as organic farming) and the environmental costs of agriculture.
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agenda (Moore 1967). By the mid-1970s this was not the case and basic research in
biology won a long-term position on the agricultural research agenda.
Further criticism of the research agenda appeared in a document known as the
Winrock Report. This report was produced by conferees brought together in 1982 by
Dennis Prager, a physicist from the Office of Technology Assessment, and John Pino of
the Rockefeller Institute and the National Academy of Sciences Board on Agriculture.
The conferees included a small group of individuals representing the biggest Land Grant
Universities, industry (Monsanto and Du Pont), a few policy research groups, and the
United States Department of Agriculture (See list of attendees in Appendix B). This
report was also extremely critical of the "low-science"* research being conducted at Land-
Grant Universities and Experiment Stations (Doyle 1985). Although, these agricultural
institutions %uere established with the hopes of achieving equal academic standing with
other colleges and universities, it appears they had to constantly struggle against the
perception that they were of a lower academic caliber than other institutions.
In the wake of the Winrock Report's pointed assessment, the Competitive Grant
Program was introduced as an alternative to the block grants previously administered by
the USDA. As originally conceived, the goal of the program was to generate interest
among molecular biologists in the field of agricultural research. This grant program
contributed to the proliferation of genetic engineering applications in agriculture today
and successfully recruited scientists from non-agricultural institutions (Doyle 1985).
The Winrock report also emphasized two more points. For one, the report called
for more leadership by the USDA in establishing well articulated research priorities.
Secondly, the report highlighted the need to transfer biology research from the public
sector to the private sector and exploit its commercial value. In the view of the conferees,
The conferees at Winrock believed the study of agronomy at some agricultural colleges and experiment stations,
referred to as "back water" institutions, were stuck in the mud of soil science due to the ineffective leadership of the
USDA. The Winrock report also suggested agricultural research in the U.S. should include new areas of emphasis,
such as plant molecular biology.
U.S. competitiveness depended on a smooth transfer of knowledge from Land-Grant
Universities to industry (Dahlberg 1986).
Finally, the Winrock report was critical to introducing biotechnology onto the
research agenda, because in essence it reformed the research system. Under the reformed
system, grants became competitive and were administered based on the scientific merit of
a research project (Doyle 1985). The research system which was previously very loosely
coordinated, became more specific in its one goal--advancing agricultural biotechnology.
Biotechnology & International Competitiveness
Nearly a decade later, the White House Council on Competitiveness rivals the
Winrock Report in its interest of agricultural research and international competitiveness.
The Council is currently promoting biotechnology as .he means to regain U.S.
technological supremacy. As shown in Chapter Three, public funds are increasingly
allocated to biotechnology projects. Policy makers in the Bush administration view
agricultural biotechnology as an area for further investment revealed by the increase in
public funding. The biotechnology industry is also prone to relaxed regulation. This is
revealed by President Bush planning to slash the rules across several agencies governing
biotechnology. The Bush administration will reassess the current regulations and set the
parameters for new regulations--to allow U.S. biotechnology in the agricultural,
pharmaceutical sectors to compete on even terms with other nations (Davis 1992).
In addition to the White House administration, the former Democratic Presidential
candidate Tom Harkin has a strong desire to help agriculture related industry as he
represents a district with strong farm interests (Iowa). He advocates increased funding
for research and a focus on biotechnology research. He also seems aligned with the
present administration in his call for a streamlined regulatory mechanism and increased
patent protection (Harkin 1988). He cites the National Academy of Science estimate that
the $500 million the federal spends on agricultural research is adequate. His primary
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concern is that, although the U.S. controls 84 percent of the biotechnology industry, Japan
and Western Europe are gaining on the U.S. He calls for a long-term economic plan to
maintain an edge on the international community (Harkin 1988).
Summary
The federal agricultural system includes the agricultural colleges dedicated to
training agricultural scientists, the agricultural experiment stations housed on those
college campuses or affiliated with those colleges, and cooperative extension programs to
provide information and practical demonstration to farmers. Although the return on the
public investment in agricultural research had consistently been 30 to 60 percent per year,
the research system has been consistently criticized by individual, public interest groups,
and government research councils (Hadwiger 1982). Agricultural research institutions
have also endured an ongoing conflict with farmers. The priorities of the small farmer
and the research system were at odds from the very beginning. For the goal of
productivity meant different things to each. For the small farmer, productivity was not
always synonymous with profitability, as over-productivity meant depressed prices.
Initially the USDA and agricultural experiment stations encouraged farmer
participation and provided farmers with knowledge from scientific advances to
experiment on their own farms. This comfortable relationship became strained when
scientists had to balance expert knowledge with the practical needs of farmers. The
conflict intensified as small farmers' practical needs clashed with the needs of "off farm"
agribusiness. As a result, the primary client of agricultural research shifted from farmer
to input supplier. The shift in clientele was a sacrifice the research system made to move
toward elevating the status of agriculture to a professional level.
While farmers have made little positive impact on research policy, the alternative
agriculture groups made their impact and opened formerly insulated research domain to
public scrutiny. The Pound and Winrock reports created an opportunity for
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biotechnology to attain a long term position on the agricultural research agenda. The
Winrock report also propelled agricultural biotechnology development by placing the
issues of technology transfer from the public to the private sector and international
competitiveness issues in the fore.
It is interesting to note that more than a century ago the agricultural research
system was created under the Whig Republicans. This political party espoused
government direction and stimulation of the nation's economic development (Dahlberg
1986). The USDA and the research system that developed under the agency, were
viewed as a means for such economic development. As previously noted, the federal
investment in the research system increased agricultural productivity to feed a rapidly
industrializing nation.
Currently, the Bush administration looks upon agricultural biotechnology research
as one of the components for the nation's economic development and maintaining
international competitiveness in the field of biotechnology. At the state level, legislators
view Biotechnology Research Centers as magnets that will attract the R&D and
manufacturing components of the industry to their states, thereby stimulating local
economies. Policy-makers now focus on economic development through devising new
agricultural products, such as genetically engineered and patentable products. According
to this outlook, increased agricultural productivity or competitive advantages gained in
international markets appear to be an added bonus.
This political pressure has serious implications for agricultural research policy.
Furthermore, with the economic promise of agricultural biotechnology products--profits
are forecasted at 65 billion annually for genetically engineered crops and biopesticides--
the level of financial commitment to biotechnology in the private and public sector is
growing. In the next chapter, I will show how these political and economic pressures
produce inequalities between "off-farm" agribusiness and farmers in their competition for
access to and influence of agricultural research policy.
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CHAPTER 2 Power = Ability to Set the Agenda
Agribusiness, farmers, and public interest groups can and do influence the
agricultural research agenda. In this chapter I present a political model that facilitates the
analysis of their influence. the first part of my analysis involves presenting the relative
positions of agribusiness, farmers, and public interest groups within the structural
organization of agriculture, and the remainder analyzes the sources of power these groups
possess and how power is used to gain access to the agricultural research agenda. This
chapter specifically covers the power relationship between the input or supplier segment
of agribusiness shown in Figure 1.1 and weaker groups, such as farmers and public
interest groups.
Summary of the Interest-Group Model
Bolman and Deal use an interest-group model to describe how groups interact
within an organization. According to this interest-group model, organizations are
composed of coalitions or groups acting on their own behalf. These self-interested
coalitions or groups have "enduring differences" based on their beliefs, values, and needs.
Conflict arises when these "enduring differences" become an issue, as in the case of
allocating scarce resources. The values, beliefs, preferences, and needs of the coalitions
drive decisions about resource allocation. Therefore, the groups in conflict must either
negotiate which tradeoffs they are willing to accept or use their power to directly
influence the decision making process (Bolman & Deal 1991). However, groups may not
bargain from positions of equal strength because negotiation is also a power-based
process.
Interested groups do not automatically or easily gain access to the decision
making process. The power used to access and participate in decision making can take
many forms. According to Bolman and Deal's theory there are eight potential sources of
power. I will opportunistically draw from the following five, which are relevant to
agricultural research: position, control of information and expertise, control of
rewards, alliances and networks, and ultimately access to and control of the agenda
reflects power.
As noted in Chapter 1, the political actions of the sustainable agriculture and
technology-transfer interest groups have been responsible for changes in the agricultural
research agenda that held favorable implications for biotechnology's appearance. For
instance, sustainable agriculture groups demanded a reduction in agrichemical use. The
technology transfer groups called for a focus on basic research in biology that would
result in transferable technology. According to the input industries in agriculture,
agricultural biotechnology satisfies both of these demands.
By definition, those with the most power at a given time in a conducive political
climate have been able to impose their will on the agenda. In order to model the actions
of agribusiness and farmers on the agricultural research agenda, I analyze the power
relationship between agribusiness and farmers. I compare the five sources of power each
group has at their disposal. Through analyzing access to and control of the agenda,
which translates into power, I will explore how, ...each group articulates its own
preferences and mobilizes power to get what it wants ... , to shape the agenda (Bolman &
Deal 1991, 193).
Allocating Scarce Resources
Although agricultural research funding climbed up until the 1970s, after World
War II it appears that the areas of military, space, and medical research held a certain
captivation and continued to receive more attention than agricultural research (Doyle
1985). As a result of this new funding direction, the Vietnam War, and subsequent
economic downturns, the funding of pure-science research declined and in particular the
agricultural research budget stagnated. However some areas of pure-science research,
such as molecular biology, experienced a surge in funding (Regal 1991).
When the reality of government austerity became apparent to universities, they
actively solicited funds from industry to recoup the lost federal funding. These actions
taken by universities created an opportunity for agribusiness to replace funds formerly
provided by the federal government. Through university-industry collaborations
(contracting and various funding practices), agribusiness has the opportunity to access
and influence agricultural research and have a part in deciding how research funds are
allocated.
In this instance, the scarce resources are the dollars allocated to the agricultural
research agenda in the public sector. Public sector funding is critical because privately
funded research is leveraged by public funding. For example, private firms grant money
to fund research projects in public institutions while the public pays for faculty salaries,
equipment, and facilities at Land Grant Universities.
Since basic research is an expensive long-term endeavor; the results of which may
have no commercial value, it is unreasonable to expect the private sector to allocate
resources in areas they deem to have limited profit potential. Consequently, agribusiness
has historically depended upon Land Grant Universities and Agricultural Experiment
Stations to conduct that research, and it continues to do so.
One would anticipate conflict between agribusiness, farmers, and public interest
groups when deciding how to allocate dwindling public resources to agricultural research.
For instance, should funding be balanced between biotechnology projects that subsidize
the product development of the input industry and research projects that benefit farmers,
rural communities, and consumers? Specifically, how much should be invested in
biotechnology projects that have little or no commercial value for agricultural
biotechnology firms? From another perspective; will the subsidies to biotechnology
research in agriculture result in technology development that stimulates the economy and
benefits the public at large? How one answers these questions is based on their beliefs,
values, preferences and needs. Agribusiness and farmers, due to their "enduring
differences" and the power imbalance between the two in the agricultural arena, answer
these questions differently.
...research is publicly funded, the resource allocation
process becomes as imperfect as any public allocation
mechanism. the latent demand for technical change must
be filtered through political institutions, and the outcome
depends heavily on the political influence of various groups
whose income position stands to be affected by technical
change. (Busch 1991 et al., 145).
Sources of Power
Position
The ability to patent novel forms of life stimulated the interest of the input
segment of agriculture in researching and developing genetically engineered crops and in
turn selling the seeds of those same crops. Prior to the Plant Variety Protection Act of
1970, biological inputs for agriculture were not emphasized by the private sector. For
good reason, the private sector avoided producing inputs that could be reproduced by
farmers themselves. For example, after a season farmers may multiply their original seed
purchase by as much as 100 fold through open pollination if they reserve seeds harvested
with crop plants for the next rotation (Dahlberg 1986).
After Diamond v. Chakrabarty (1980) gave patent protection to novel forms and
the U.S. Patent Office extended patent-like protection to genetically engineered crops,
multinational chemical and pharmaceutical companies took a keen interest in agricultural
biotechnology (Economist 1988). As a result, the agrichemical subdivision of
agribusiness has undergone an intricate restructuring process to incorporate
biotechnology companies.
Agribusiness Restructuring
Agribusiness' restructuring in itself provides many sources of power.
Restructuring has led to the control of economic or financial rewards, as well as the
control of information and expertise.
Restructured agribusiness creates scarcity by controlling biological resources.
These companies can create genetically engineered hybrids that cannot be developed
using conventional methods due to economic and technical constraints (Busch et al.
1991). Critics of plant biotechnology note this control of genetic material also threatens
biological diversity.
Agribusiness consolidated in order to take advantage of this powerful agricultural
technology and to expand markets. This consolidation process follows the bulk chemical
corporation's diversification in the 1960s (Klausner 1989). At that time, bulk chemical
companies sought profits from specialty chemicals sales for pharmaceutical and
agrichemical uses. The link between petrochemical, pharmaceutical, and agrichemical
companies was formed and the agrichemical industry became an even more formidable
segment of agriculture.
Agribusiness restructuring has been progressive as shown by the next stage of
restructuring. During this phase agrichemical companies acquired seed companies
leading to agrichemical industry domination by seven multinational corporations. These
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companies, which maintain seed and biotechnology interests include: Monsanto, Du Pont,
Rhone-Poulenc, Bayer, Ciba Geigy, Hoechst, and Imperial Chemical Industries. Five of
the seven companies are ranked among the 20 largest seed companies in the world (Busch
1991).
The third stage of agribusiness reorganization involves linking molecular biology
techniques to multiple divisions in agriculture. Biotechnology's effect on agriculture
mirrors the impact the bulk chemical companies made when they diversified in the 1960s.
This latest phase is driven by the agrichemical industry's desire to improve the quality of
and characteristics of seeds and food and link these improvements in a way that enhances
food distribution, food processing, and more important profits (Klausner 1989).
This newfound linkage has resulted in backward integration from the food
processors to the input suppliers* . For example, several of these input companies are
also collaborating with food processing companies such as Nestles and Campbell Foods
to genetically engineer crops with characteristics that benefit these food processing
companies. The collaboration between Campbell Foods and DNA Plant Technology to
genetically engineer tomato plants that produce tomatoes with greater solids content per
weight is a prime example of these linkages (Elkington 1986; Busch et al. 1991).
According to agribusiness analysts, this consolidation would have had to occur
regardless of agricultural biotechnology because the input industry's annual growth rate
lags at one to two percent (Klausner 1989). However, it is evident that biotechnology
linkages to multiple divisions of integrated chemical corporations accelerates this
consolidation process.
Consolidating corporations strive to acquire from other segments of agribusiness
that will be synergistic with prior holdings (Hodgson 1990). The herbicide market,
although it amounts to $4.5 billion world-wide, is experiencing a decline in growth and
Input suppliers or the input segment of agribusiness will be used to name the manufacturers of seeds, fertilizers, and
pesticides.
profits (Calgene Annual Report 1984, as cited in Krimsky 1991). In, "... the
agrichemical industry's quest of new markets for herbicides...", they combine possessed
or acquired genetic engineering expertise with newly acquired seed companies to produce
herbicide resistant crops (Hynes 1989, 186). Companies apply genetic engineering
expertise to promote the sale of the very agrichemicals they manufacture. For instance,
Monsanto has genetically engineered resistance in plant crops to glyphosate, the active
ingredient used in its own herbicide and Monsanto's Roundup@. In addition, Calgene
has an agreement with DeKalb-Pfizer Genetics to develop and market herbicide-resistant
varieties of hybrid corn (Elkington 1986).
U.S. companies are multinational and involved in biotechnology through a variety
of ventures, including in-house research, licensing and marketing agreements, equity
stake in biotechnology companies, acquisition as subsidiaries, and joint ventures
(Elkington 1985). The economic environment I have described suggests the economic
benefits of restructuring, as well as the advantaged position agribusiness gains as
compared to the position of farmer organizations and public interest groups.
Farmers and con cumers, while being located at opposite ends of the agricultural
process, have equally weak positions within the structure of agriculture. Farmers depend
upon agribusiness to supply affordable inputs or farm supplies. Consumers rely on
agribusiness to distribute high-quality nutritious food (Doyle 1985). Although farmers
and consumers are in a similar position with regard to agricultural research needs, the two
have had an antagonistic relationship. This conflict developed because consumers have
historically sought to regulate the profits of producers (Benedict 1953). If farmer and
consumer groups could form an alliance they would be able to concentrate their diffuse
interests and articulate their needs from agricultural research.
Alliances and Networks
Although farmers and other public interest groups are in equally disadvantaged
positions for accessing research decision making and policy when compared with
agribusiness, there are organizations that have found strength in forming alliances. The
Biotechnology Working Group is one such organization, which is composed of groups
advocating for family farmers advocates, rural communities, consumers, and the
environment. They aim to force agricultural research administrators to rethink their
priorities and put other research topics on the agenda. For example, in Vermont, small
dairy farmers, environmentalists, and other interest groups have waged a campaign to
thwart the development of bovine somaLoLropin (bST), a growth hormone that increases
milk production in cows (Roush 1991). The Biotechnology Working Group is also using
the power in numbers to halt herbicide-tolerance research at Land Grant Universities.
They view this research path as a means for agribusirnss to maintain farmers on a
chemical treadmill.
These organizations are very different from the thousands of farmer organizations
that formed around a single issue in the past, only to dissolve when the problem was
solved. They are also different from the highly politicized national farming organizations
that tend to represent the interests of large farmers. Some of the national organizations
include the National Grange which serves the total interest of the rural community; the
National Farmers Union which organized around improving the financial conditions of
farmers; the American Farm Bureau Federation which represents farmers in the political
arena; and the National Farmers Organization, which seeks financial well being through
collective bargaining action. Farmers themselves learned that organizing around
commodities produced a common issue base (Rawlins 1980).
When the farm bloc was at its peak during the 1920s, most members of
Congressional Agricultural subcommittees represented districts with strong farm interests
or states where specific crops as commodities were produced (Cochrane 1979). At that
time commodity trade groups attained tremendous influence and were able to maintain
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that influence until the 1970s. After the criticisms by the authors of the Pound Report,
commodity-based research lost its esteemed position on the research agenda and
commodity groups lost some of their influence over agricultural research (Hadwiger
1982). The old farm bloc's influence also declined with redistricting as the number of
farmers declined to less than two percent of the population by the end of the 1980s
(Doyle 1989).
The Biotechnology Trade Group (Industrial Biotechnology Association), formed
in 1981, has built a strong coalition between itself, the American Seed Trade Association,
various commodity trade groups, the National Agricultural Chemical Associations, andi
the Pharmaceutical Manufacturer's Association, creating a new farm bloc (Doyle 1985).
These alliances and networks created a powerful lobby, which includes the Big
Four: Monsanto, Du Pont, Pfizer, and Cargill. Althou-gh these firms were always
prominent due to their agrichemical (pesticide), food processing, and international market
interests, their newly formulated interest in biotechnology has shaped agricultural
research policy. As a result of their interests in biotechnology, the Big Four sought
federal spending for basic science research (namely molecular and cell biology), a pool
of well trained scientists with an expertise in agriculture, and favorable regulations for
new biotechnology products (Doyle 1985). In return the new farm lobby promised the
economic reward of international competitiveness.
Consequently, through ties with Congressional agricultural subcommittees,
agribusiness forms a powerful political lobby that has extinguished much of the small
farmers' political influence (Hadwiger 1982). Despite agribusiness' clout, new coalitions
are being formed by farmers interested in alternative agriculture, such as Practical
Farmers and an alliance of Iowa Farmers. This organizations advocate reducing
agrichemical use in agriculture. Through this alliance and networking, farmers to support
experimentation and exchange information on alternative agriculture (Business Week
1989). To date, some of the strongest coalitions have been formed around organic
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farming and diverse interest groups opposing Bovine Somatotropin and to some extent
herbicide resistant crops (Roush 1991; Goldburg 1990).
Control of Information and Expertise
The public sector, which once dominated agricultural research, has almost been
supplanted by the private sector in some research areas. Furthermore, according to the
U.S. Chamber of Commerce by 1980, the agricultural input sector provided as much or
more technical assistance and information to farmers than the combined efforts of federal
and state government througu, the Cooperative Extension Service (Rawlins 1980). This
decline in support from the public sector creates a disadvantage for farmers who must
rely on agribusiness to develop inputs that are fairly priced and yield productivity and
profitability. With the shift in the client of federal research from farmers to the input
segment of agribusiness came a change in the flow of information too. Therefore as
information now flows from Land Grants to agribusiness, farmers are dependent on
agribusiness for information, farm supplies, and markets.
Agribusiness firms have a need to protect the proprietary information garnered
from research results. Due to this need and university-industry relations, valuable
information and expertise held by universities may not be shared with farmers. Even
more detrimental to farmers, some research programs, such as plant breeding, may have
be abandoned for programs with less relevance to farmers and farming cooperatives. In
either case, farmers and farming cooperatives suffer from an economic disadvantage
because they lack access to expert knowledge that they had in the past as the primary
client of public research.
Access to and Control of the Agenda
Although the coalition of small dairy farmers, environmental, and consumer
groups have had some success in their campaign against bovine somatotropin, in the case
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of plant biotechnology farmers and consumers have lacked access and influence (Roush
1991). Neither group is easily incorporated into the basic research and development
process in the decision-making phases (Doyle 1985).
Farmers and off-farm groups are estranged from the academic domain of Land
Grant Universities, as well as the agribusiness corporate arena. As a consequence,
farmers have very different attitudes about the benefits of investing in plant
biotechnology research than their academic and corporate counterparts. Farmers realize
they are in a very disadvantaged position because they lack access to research institutions.
A group of farming cooperatives have organized the Farmers Forage and Research and
Cooperative Research Farms to improve their access to expert knowledge. Although this
research institute is poorly funded and cannot compete with its private and public sector
counterparts, the institute can serve farmers' interests. For example, this research institute
dedicates itself to neglected areas, such as plant breeding techniques (Kleinman &
Kloppenburg 1988).
To the contrary, agribusiness has been at the decision making table designing the
research agenda. Agribusiness stands poised to influence research for the following
reasons:
. They are a successful client -- enthusiastic about research and its benefits;
willing to exploit new scientific knowledge and technology.
. They are in a position to offer financial support to the research system.
. They know their specific needs from research.
University-Industry Relations have been promoted as a means to share information and
transfer technology between the public and private sector. These intimate collaborations
between Land Grant Universities and biotechnology companies not only make the input
sector ideal clients, but also provide several sources of power for biotechnology
companies, including control of information and expertise; alliances and networks;
control of financial rewards; and access to the agenda.
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Control of financial rewards
Agribusiness delivers a number of financial rewards to the research system
directly in the form of grants to establish research centers or for contract research. The
input segment of agribusiness also claims they can deliver the economic and political
reward of international competitiveness through biotechnology. Public funds that are
specifically earmarked for biotechnology research enhance agribusiness' position. For
example, the USDA created the Plant Gene Expression Center at the University of
California, Berkeley, strategically located in the San Francisco Bay area known for its
proliferation of biotechnology firms involved in genetic engineering (Doyle 1985).
Corporations funnel money into the largest Land Grant Universities, those with the most
renowned professors and most modern facilities. Furthermore Land Grant Universities,
such as, the University of California (Davis), the University of Minnesota, the University
of Wisconsin, Cornell, and Purdue have raced to develop world class molecular biology
departments (Busch et al. 1991). Now these universities are positioned to take advantage
of growing public and private sector investment in biotechnology.
Grants
Several corporations with agribusiness interests have granted funds to establish
biotechnology research institutes at Land-Grant Universities. For example, Union
Carbide, Eastman Kodak, and Corning made grants to Cornell, totalling $7.5 million to
found a Biotechnology Institute . Standard Oil of Ohio made a similar grant to the
University of Illinois to establish the a Genetic Engineering Center. Monsanto granted
the hefty sum of $23.5 million to Washington State University to found a Basic Cell
Biology Institute (Busch 1991). Obviously agribusiness is investing heavily in basic
research by contributing to these biotechnology institutes. More important, this
investment steers the agenda towards biotechnology research as shown in the next
chapter.
Collaborations and Contracts
The case of the University of Wisconsin-Madison's College of Agriculture and
Life Sciences demonstrates the funding agreements that occur between public institutions
and the input industry, known as university-industrial relations. Specifically, this case
illustrates what is assumed to be typical for a large institution with well developed
molecular biology and biotechnology departments (Kleinman & Kloppenburg 1988).
The input segment of agribusiness has made several arrangements with University
of Wisconsin-Madison's College of Agriculture and Life Sciences to conduct applied
biotechnology research on a contractual basis. Nearly all of the agreements allow for free
exchange of information by principal investigators. In the best of cases, these free
unrestricted agreements are typical. In the worst of cases, private agreements are engaged
in between the scientists and the firms that escape university scrutiny. The university
does indeed have some separate and private agreements between scientists and firms.
Such agreements separate or private typically occur when grants are for $50,000 or more
(Kleinman & Kloppenburg 1988).
According to one separate agreement that was made available for scrutiny , "all
learned, acquired (knowledge) or developments made or conceived by the principal
investigator and his associates" during the course of sponsored research programs "shall
be the sole and exclusive property of 'the company."' There is a danger that when firms
provide greater levels of support they want patent protection for their investment
(Kleinman & Kloppenburg 1988). In such cases, the danger for secrecy and restricting
information is present and agribusiness appropriates research partially supported by
public funds earmarked to maintain facilities, purchase equipment and supplies and pay
faculty salaries. Granting agencies are more cautious about funding investigators who
have financial investments in process or products (Krimsky 1991,78-79).
It is no longer possible to draw clear lines of distinction
between academic, government, and industry scientists.
The triad of government, industry, and academia
constitutes a mutually reinforcing system of self-interest
that brings to a close an important period... The current
environment nourishes conflicts of interest as scientists
serve multiple and sometimes competing missions
(Krimsky 1991, 78).
As a consequence of these university-industry-government relations, farmers and public
interest groups not only lose access to information, but private firms control it through
proprietary positions. In the federal government's attempt to promote technology
transfer, the public may ultimately pay for research results twice (Krimsky 1991).
Although public universities play a role in technology transfer, the Office of
Technology notes that Land-Grant Colleges were established as a public service.
Therefore these colleges have an implied social contract to "make its discoveries freely
available to the public." (Office of Technology Assessment 1986).
Agribusiness prefers to access the research system through Land Grant University
researchers, although scientists at these institutions may be less prone to the negative
effects of such collaborations due to their ability to obtain support from a variety of
public sources, including USDA Hatch formula funds, National Science Foundation,
National Institutes Of Health and state funding. Conversely, this very access to federal
funds makes Land Grant University scientists more attractive targets for private grants
that leverage public funds in research directions useful to the agricultural biotechnology
industry (Kleinman & Kloppenburg 1988).
Access to Decision Making
Administrators and scientists are often involved with biotechnology firms through
a variety of other activities aside from funding practices and contractual agreements.
Administrators serve on the advisory and executive boards of agrichemical businesses
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and specifically biotechnology firm and subsidiaries. Scientists may also serve on such
boards or act as technical consultants to private firms. Finally administrators and
scientists may not only act as employees, but hold equity positions in firms. All of these
university-industry relations provide agribusiness firms with many channels to access the
research agenda. Even though this is the case, research scientists and administrators
claim these relations have minimal impact upon their decision making and ultimately do
not affect the research agenda (Kenny & Curry 1989).
Private firms can obtain the best of both worlds. In realizing they need support
from basic research, they make grants that steer research directions and give them access
to research results. The Technology Transfer Act of 1986 encourages the private sector
to patent research results gained in the public sector. Policy makers consider this
symbiotic relationship between USDA public research institutions and industry necessary
to transfer technology from the public sector to the private sector (Kleinman &
Kloppenburg 1988).
Consequently, vertically integrated agribusiness is in a position to derive benefit
from directing the research agenda in public institutions because the industry offers
financial rewards to Land-Grant Universities. University-industry relations create a
structural bias that critically limits the access and influence of groups other than research
administrators, scientists, and agribusiness representatives.
Members of the input industry and research establishment have attitudes towards
farmers that reinforce this bias. For example, Biotechnology Director John Hardinger of
Du Pont's Agricultural Products Division, views biotechnology "...as a force to
restructure farming.. .(and).. .to catalyze a major change in the structure of worldwide
agribusiness" (Busch 1991,4). Research administrators and scientists harbor similar
views about biotechnology's potential with little concern for its structural impacts on
agriculture (Doyle 1985).
Conclusion
Several factors contribute to the promotion of biotechnology and the proponents
of biotechnology clearly have several channels of access and sources of power to control
the research agenda. Some of these sources of power are reinforced by the structure of
agriculture. For one, the percentage of farmers who are represented in the population has
declined. The relatively weak and dependent position of farmers and other groups in the
realm of agriculture is another reason, for their dependence on agribusiness ranges from
seeds to the food on our tables. Farmers and other diffuse interests face difficulty when
opposing agribusiness because they are so consolidated and thus, economically
formidable.
Biotechnology research has gained a foothold on the research agenda for a variety
of reasons aside from agribusiness restructuring to incorporate biotechnology, and
thereby steering the research agenda in that direction. For instance, patent laws have now
made it profitable to develop genetically engineered crops. Such trends as the decline in
federal funding created an opportunity for agricultural biotechnology firms to fill the
funding gap. However, the most influential factor that has hastened biotechnology's
encroachment on the research agenda is the restructuring of agribusiness and the
subsequent university-industry relations. As will be demonstrated in chapter three, which
describes interest-group influence of the agricultural research system and the resulting
agricultural research agenda, there is a trend towards allocating more resources to
agricultural biotechnology research in Land Grants and State Agricultural Experiment
Stations.
CHAPTER 3 Influence Reflected on the Agenda
The Research Agenda
The agricultural research agenda has experienced many changes in focus over the
history of the research system. Interest groups aiming to change the focus of the research
agenda have had some success in altering priorities at the USDA level or by targeting
Agricultural Experiment Stations directly. Several examples follow that highlight some
of these turning points on the agricultural research agenda. Many of these examples can
be linked to agribusiness influence, but also to public interest groups.
At times the influence of agribusiness is masked by political or economic factors.
National government fiscal policies, patent legislation seem to account for or contribute
to changes in agricultural research policy that coincidentally benefit agribusiness. Closer
scrutiny may reveal that agribusiness had its interests represented during the decision-
making process, while farmers and public interests were not. For example, agribusiness
was represented at the Winrock Conference by Monsanto and Du Pont. The report
resulting from this conference moved the issues of technology transfer and international
competitiveness to the fore, (Doyle 1985). The National Research Council's Board on
Agriculture is composed of persons representing diverse agribusiness interests ranging
from seeds, agrichemicals, biotechnology products, and food marketing in addition to
agricultural colleges and the USDA. Agribusiness is also represented on committees of
the Board on Agriculture, such as the Committee on the Role of Alternative Farming
Methods and Modern Production Agriculture and the Committee on Strategies for
National Competitiveness. Some of the persons serving on the committee have been or
are affiliated with the following corporations: Pioneer Hi-Bred International, Calgene,
The Food Marketing Institute, and Molecular Genetics. Therefore, it is not surprising that
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the National Research Council's report, entitled Alternative Agriculture, (1989) describes
biotechnology (genetic engineered crops and organisms) as sustainab)Ie agricultural
techniques. This description closely resembles the claims of agribusiness.
Influence of the Agenda
The Seed Trade Association
The first evidence of influence on the agricultural research agenda occurred when
hybridization research became controlled by seed companies in the 1920s. Prior to this
transition, State Agricultural Experiment Stations (SAESs) distributed new seed varieties
to farmers free of charge. Eventually, under the persistent lobbying of the Seed Trade
Association research administrators relinquished hybridization research to seed
companies. who were then able to profit from hybrid development. As a result of this
political pressure on research administrators, hybridization research at SAESs was
restricted to plant breeding techniques that would enhance parental material used by seed
companies. Plant breeding research that formerly aided farmers was redirected to support
seed companies' hybrid development programs. This change in research territory is
significant because it demonstrates the first major shift in the client of SAES research.
As a consequence of the Seed Trade Association's tactics the research system shift
in client is one of the most sustained changes in research policy. It is a turning point
because it opened the door for other input industries to appropriate knowledge and
technologies developed in agricultural experiment stations; build upon that technology
and sell it to farmers. This shift opened the window of opportunity for the commercial
fertilizer industry whose interest groups were formed in the 1930s (Rawlins 1980).
It should be noted that when seed companies developed high yielding varieties,
which were introduced during the Green Revolution of the 1950s, these varieties did
increase productivity substantially. However, this increase in productivity was both a
boon and a curse to farmers. On one hand, farmers were able to elevate crop yields and
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in turn increase profitability. On the other hand, farmers' increased productivity resulted
in surplus and depressed prices. High yielding varieties were also expensive to grow
because they required increased chemical use, as they demanded more water and nutrients
and were more susceptible to pests.
The Commodity Groups
The next phase of research that held the agenda was the commodity focus. In this
case, the influential party was the coalition of farmers and agribusiness, known as
commodity associations. These commodity groups, such as the Corn Growers and the
Wheat Growers Associations, lobbied er research to address the needs of their members.
As a result, research became organized by commodity crops. For instance, research
projects would be directed towards increasing the yield and enhancing the characteristics
of a single crop plant through plant breeding and othc techniques (Rawlins 1980).
Commodity Association members tended to be large farmers and agribusiness.
Agribusiness was represented by input and food processing segments for particular
commodities. These large farmers and agribusiness were more supportive of research
than small farmers. It was in the interest of seed companies selling High Yielding
Varieties and food processors who benefited from increased productivity of a particular
commodity to lobby for the commodity organized research agenda. This phase had
longevity as shown by the fact that commodity groups were organized during the early
part of the twentieth century and the phase lasted until the 1970s when the Pound Report
criticized the commodity-based research focus.
The Agrichemical Focus
The third phase of agriculture and certainly the most controversial phase was the
emphasis on chemical inputs for pest control. This phase appeared as a result of the
synthetic chemical surplus that developed after War II. These synthetic chemicals, such
as organophosphates and chlorinated organic compounds were more potent or
biologically active on pests than inorganic pesticides derived from naturally occurring
minerals and plant compounds (Carson 1962).
The proliferation of high-yielding varieties and monocultures or single-crop
planting techniques of the 1950s increased farmers' dependence on chemical pesticides.
Agriculture producers have become entrenched in using chemical inputs intensively
because of the seed varieties used and the planting techniques that have been promoted by
the structure of agriousiness and federal farm policies.
Federal farm policies contribute to heavy chemical use because farmers use the
maximum amount of chemicals to make marginal increases in yields per acre in order to
maximize profits from government subsidies. This is especially true of the small farmers
who rely on off -farm income and government subsidies to survive (See Table 3.2).
Apart from government subsidies, farmers also fear the economic consequences of
reducing chemical use, such as profits lost to pest damage.
When the USDA made pest control a priority the research agenda was directed
toward synthetic chemical research to the benefit of the agrichemical industry. As
reported in a trade journal in 1958, United States pesticide makers appear to have tapped
a sales bonanza in the increasing numbers of broad-scale pest elimination programs
conducted by the U.S. Department of Agriculture, (Carson 1962,162). The propaganda of
the USDA on the devastating impact of the fire ant was instrumental in boosting pesticide
sales of heptachlor and dieldrin. The USDA research was designed to promote the use of
chemicals and was supported by campaigns to annihilate specific pests. If research
results were viewed unfavorably by the chemical input company client the information
was withheld or ignored (Carson 1962).
The influence of the agrichemical industry leads into the diversification of bulk
chemical companies into the specialty pesticide market in the 1960s. This chemical input
segment of agriculture became an economic force making demands upon the agricultural
research system to make the agenda relevant to industry needs. The chemical focus held
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its place on research agenda until the Pound Report criticized it for being unimaginative.
Critics of traditional agriculture condemned the chemical emphasis based on
environmental concerns. With manufacturing and marketing in place and the impending
reorganization of agribusiness, the chemical companies stood poised for the advent of the
agricultural biotechnology.
The "New Agenda"
The sustainable agriculture coalition was born in response to the environmental
costs of the chemical focus and the dissatisfaction with research that neglected consumers
and rural communities. Thi, movement was important not only because it called for a
new agenda, but also because the USDA addressed the criticisms of the sustainable
agriculture groups, which mostly represented a non-farm coalition. These public interest
groups, which included environmental and consumer groups, were outside of the realm of
agriculture.
This new agenda called for a fundamental change in the way agricultural research
was conducted at public institutions--a shift away from agribusiness as the primary client
of research to a more democratic agenda-setting and planning process. The aim of the
sustainable agriculture coalition was to make the public at large the beneficiary of
research in a variety of ways. One way to achieve this was by researching ways to
protect the environment from agriculture's externalities, such non-point-source pollution
from agrichemicals and soil erosion. Other ways to make the research more accountable
included: addressing the social welfare issues of hunger, the consumer issues of nutrition,
and the economic concerns of small farmers and rural communities. Unfortunately these
research topics are of little commercial value to agribusiness and not surprisingly made a
brief appearance on the agenda. These research topics were hastily pushed aside by
economic concerns about technological supremacy and international competitiveness.
Currently the alternative agriculture movement comprises a coalition of organic
farmers and low input sustainable agriculture farmers--100,000 of the more than two
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million farmers in the country. There is an active group of three hundred farmers in
Iowa, California, and Minnesota, known as the Practical Farmers, who have formed a
support network, providing experimental results and other information to members. They
lobbied for more financial support of the USDA Low Input Sustainable Agriculture
(LISA) program and demanded more support for the LISA programs at Land Grant
institutions (Business Week 11/6/89). Farmers interested in alternative agriculture were
able to influence research policy at the national level, although other public interest
groups fortified their efforts to promote LISA on the 1990 farm bill agenda.
At the state level, farmers have influenced the agenda at Land-Grant Universities
by circumventing the USDA research system and using other state resources. For
example, a small group of farmers, aided by the Wisconsin Center for Rural Affairs, used
two million dollars in state resources from an oil over-charge program to establish a
research network for experimentation and demonstration similar to the Practical Farmers'
network. The success of this program, initiated in 1986, embarrassed the Wisconsin
University at Madison into developing their own Low-Input Sustainable Agriculture
program. In Mississippi farmers developed a comparable research network using Job
Training Partnership Act (JPTA) funds from the governor's office. This program trained
120 family farmers in organic, low-input, sustainable and alternative cropping methods
(The Federation of Southern Cooperatives/Land Assistance Fund 1991).
In response to these few success stories and criticisms by the sustainable
agriculture coalition, agrichemical companies have organized themselves around a
sustainable agriculture agenda of their own definition. One such industry organization,
the Alliance for a Clean Rural Environment (ACRE), seeks to curb environmental
degradation caused by agrichemicals. Since the National Agricultural Chemical
Association holds the view that farmers are at fault for misusing chemicals, ACRE hopes
to improve farmer chemical management techniques. The agrichemical industry is also
directing attention to new technology that makes chemicals less harmful to the
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environment in the form of degradable compounds and more potent compounds that can
be applied at lower doses. Unfortunately the agrichemical industry has not limited its
efforts in this area to farmer education and improved technology (Business Week 1989).
The Fertilizer Institute and the National Agricultural Chemical Association have
also attempted to thwart the progress of alternative agriculture by using financial
advantages and other resources. Industry groups have lobbied to keep sustainable
agriculture off the federal research agenda (Business Week 1989). As one Land Grant
University dean noted, the agrichemical industry is not interested in a low input research
agenda (Hessel 1978). I suspect agrichemical companies claim biotechnology is a
sustainable technology to divert attention from that fact.
The Biotechnology Trend
Research scientists and administrators found that speaking of alternative
technologies or low-input agriculture is a good way to end the conversation cold when
dealing with the input segment of agribusiness (Hessel 1978). Evidenced by their
investment in biotechnolngy, researchers and administrators have also found that merely
mentioning biotechnology recaptures agribusiness' attention. To their misfortune,
research administrators have grown dependent on substantial financial contributions from
agribusiness to their institutions. Since these grants now focus on biotechnology
research, administrators have difficulty ignoring or disputing industry influence over the
research agenda, through national and state funding policy.
Biotechnology has taken over the research agenda at Land Grant Universities.
This technology has been held up as a panacea for agriculture that promises to deliver
many remarkable breakthroughs and rewards. For instance, researchers, administrators,
and executives make bold claims that biotechnology will tackle food safety, food quality,
and remove the negative environmental impacts of agricultural technology. Given all its
promise, the USDA is concerned that biotechnology programs may be underfunded. This
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may be true, but evidence shows that the discipline is gaining increasing control of the
research agenda as the federal and state government expand the financial commitment to
biotechnology projects.
Funding for biotechnology projects at Land-Grant Universities and State
Agricultural Experiment Stations, from federal and state government, as well as private
sector sources, has increased between the years of 1982 and 1986, as shown in Figures
3.1 and 3.2. The number of biotechnology projects at 41 Land Grant Universities and
State Agricultural Experiment Stations has more than doubled from 571 in 1982 to 1,360
in 1988 (Figure 3.3). In addition, fron. 382 to 1988, the number of full time equivalent
(FTE) staff, including faculty, students, and administrative staff, dedicated to
biotechnology research has more than doubled from 1214 in 1982 to 2800 in 1988. The
increase in faculty and staff for biotechnology project: is illustrated in Table 3.1, Figures
3.4 and 3.5. Table 3.1 shows that faculty/scientists increased from 273 to 682 between
the 1982 and 1988. This addition of 409 faculty/scientists members is dramatic when
considering the total number of Land Grant University/State Agricultural Experiment
Stations faculty/scientists only increased by 65 members, from 6063 to 6128, or merely
one tenth of one percent.
TABLE 3.1 BIOTECHNOLOGY RESEARCH STAFF AT LAND-
GRANT UNIVERSITIES AND EXPERIMENT STATIONS
1982 1988
Occuplation Number of Personnel
FTE Faculty/Scientists 273 682
Graduate Students 418 987
Staff 472 1131
FTE Faculty/Scientists
for all projects at SAES and 6063 6128
LGUs
SOURCE: Busch et al. 1991.
Obviously, this diversion of personnel robs other disciplines or research project
types of human and financial resources. The science of traditional plant breeding
experienced the most rapid loss of experts to educate and train students (Figure 3.6). In
states with large agricultural research programs, such as California, New York, Illinois,
and Michigan, the number of breeders decreased by more than 50 percent. Ironically, the
genetic engineering techniques which were purported to eliminate the need for traditional
plant breeding, are highly dependent on plant breeding research. Unfortunately, the
private sector is not doing this research nor training breeders (Busch et al. 1991).
Charles Hess, the Secretary of the USDA Science and Education Department,
notes that converting conventional plant breeding scientists into molecular biologists is
wrong if universities abandon training new plant breeding scientists to replace loss
expertise. Scientists must continue to be trained with an understanding of the
relationship between expressed genetic characteristics (phenotypic) and have a
sophisticated understanding of traits that need to be modified to achieve desired
improvements in crop plants. These disciplines are important in their own right to
farmers, but they are also critical for supporting biotechnology (Hess 1991). This
understanding of broad assortment of disciplines, including plant genetics, physiology,
and ecology is also critical for practicing alternative agriculture such as Integrated Pest
Management*.
Even the most inflexible sources, such as Hatch funds, show a substantial
reallocation of funds from 1982 to 1988 with most of the shift occurring between 1986
and 1988. In 1982, Hatch funds provided $5.1 million to biotechnology research at LGUs
and SAES. By 1988, that figure had grown to $18.3 million. The competitive grants
program experienced dramatic increases in funding also. Nearly a quarter of all
competitive grants are being -warded to researchers working on biotechnology projects.
The program funding increased from $14.6 million in 1982 to $37.5 million in 1988
(Hess 1991).. The Office of Technology Assessment reports that in 1988 the National
Science Foundation, the National Institutes of Health, and the Department of Energy
contributed $150 million to agricultural biotechnology research (Busch et al 1991).
Moreover, the National Research Council's Board on Agriculture recommends increasing
funding to $500 million annually.
Although most biotechnology spending is done at larger Land Grant
University/SAESs, smaller institutions may be investing a greater proportion of their
resources in biotechnology. These institutions may be hurting themselves the most at
they dedicate more funds to biotechnology because they have less to allocate to other
types of projects.
A holistic farming philosophy based on harmony with the natural environment; stewardship and conservation
Farmers practicing IPM consider an ecosystem in its entirety and as a result, refrain from using chemical pesticides
until it is no longer economically feasible to do so.
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Evaluation of Interest Group Resources Influence
Based on the trend towards biotechnology research, I have selected biotechnology
trade associations to represent agribusiness interests, and farmer advocacy and public
interest groups from the Biotechnology Working Group for a comparison of interest
group resources. Biotechnology trade associations have been formed through the
collective contributions of biotechnology firms. Since it is difficult to determine the
resources committed to influencing the research agenda by individual firms, excluding
grants to universities, the trade associations serve as a proxy for comparing interest group
resources.
These biotechnology trade associations were selected from states that have Land
Grant Universities with well developed biotechnology centers. Clearly these associations
have a stake in seeing biotechnology on the agriculturil research agenda and thus will be
compared to farmer and rural advocacy groups. In addition, one farming cooperative and
a scientific research council were used in this comparison. Appendix C contains a matrix
of the resources possessed by selected interest groups.
The resource comparison between biotechnology trade associations and public
interest groups is deceiving in some respects, since the bulk of funds used to influence
research institutions directly comes from individual firms. Many of the biotechnology
trade associations have formed as recently as within the last year or even in 1992. Some
have no staff and simply a part time or volunteer president. Therefore they appear to be
less organized and financed than the public-interest community.
These associations aim to influence state policies and through promoting
biotechnology in general, they hope to advance agricultural biotechnology product
development as well. For instance, the Minnesota Biotechnology Trade Association is
temporarily located on the University of Minnesota campus (Northern Tier Land Grant
Accountability Project 1991).
When comparing the resources of small-farmer advocacy groups, farmer
cooperatives, other public-interest groups, and agribusiness, it is clear that industry-
related groups have a superior relationship with policy makers. In terms of resources
public-interest and farmer-advocacy groups operate with varying size staffs and budgets
as compared with trade groups or other more industry-related groups. While interest
groups have access to expert knowledge by hiring consultants or retaining scientists on
their staff, agribusiness has formal relationships with universities and control of
proprietary information.
Despite the fact that agribusiness has the most access to the agenda through
university industry relations, farmer-advocacy and public-interest groups are developing
strategies to access the research agenda directly too. The Northern Tier Land Grant
Accountability Project is an example of diverse public-interest groups coalescing to
access and shape the research agendas at Land Grant Universities. This organizations
seeks to make such public institutions accountable to small farmers, rural communities,
consumers and the environment as interest groups when formulating research policy.
They have established dialogues between concerned citizens and Land Grant University
administrators and researchers in the Dakotas, Minnesota, and Wisconsin. As a result of
the Minnesota Food Association's efforts the Minnesota Institute of Sustainable
Agriculture (MISA) has been established. Members of the rural and urban communities
that favor low-input agriculture constitute a majority on the Board. One million dollars
has been committed to research in which citizens will participate in developing research
questions and contribute to long-term planning of the research agenda.
Perception of Influence
To date, farmers' or public-interest groups alone have not been able to make a
sustained change in the focus of the agricultural research agenda. In part they have found
strength and success in coalitions. However, forming alliances has not been enough and
48
even if resources are pooled these groups have other deficiencies. For example, public
policy makers view these groups as presenting problems that are too broad and irrelevant
to their policy-making interests (Browne 1989). This is probably why these groups spend
most of their efforts on public education through technical reports and mass-media
campaigns as opposed to lobbying legislators. By shaping public opinion, as the
sustainable agriculture groups did, these groups can prompt policy makers to address their
concerns because their issues gain relevancy when a legislator's constituents demand
action.
Besides presenting broad problems ra-her than developing discrete proposals or
possible solutions, these groups recommend reformist proposals or advocate radical
changes to the highly structured economic sector of agriculture. Policy maker view the
groups and their proposals negatively, since such proposals tend to be expensive.
According to policy makers, these reformist groups fail to appreciate the difficulty in
making transitions and the expense as well (Browne 1989).
Groups that have narrow or specific interests in a commodity or specific business
tend to have greater influence as perceived by Congressional staff. Organizations such as
the American Farm Bureau and The Fertilizer Institute can be categorized in this way.
The problem for generalist organizations is not one of access to legislators, but one of
presenting a relevant claim or problem to congress. Congressional staff perceive
organizations, such as the American Agriculture Movement or public-interest groups such
as the Consumers Union representing the public's interest, as protest groups because of
sit-in or demonstration tactics. These groups also find access to Congress if they target
specific members who are considered sympathetic. However, legislator may nod
sympathetically but remain uninfluenced by what the groups have to say (Browne 1989).
The perceptions of Congressional staff suggest access to legislators is less
valuable than access to researchers and research administrators at Land Grant
Universities. Political power in the form of huge national memberships or media
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attention is no longer an important channel for influencing Congress. Specialized
interests found that policy-relevant information or fact based issues that narrow their
proposals maximized their influence. So although interest groups must have access to
gain influence, access is not an end in itself. There are other requisites other than access
at the Congressional level. Thus interest groups are on a level playing field with
agribusiness in terms of access to Congress, but they must learn to phrase and frame their
proposal more specifically to influence Congressional staff the way Congress is presently
structured into subcommittees (Browne 1989).
Resources are not that big of a factor for influencing Congress and groups with
the largest lobbying budgets, staffs, membership and greatest national media attention are
not considered the most influential (Browne 1989). Again, this is probably why many of
the groups representing farmer, consumer and environmental interests spend more efforts
on public education than lobbying Congress.
Interest -Group Attitude and Influence
Limited-resource and small farmers tend to feel ambivalent towards agricultural
research because they don't think research can benefit them. This is a rational conclusion
on their part when one examines the shift in the client of research from farmers to
agribusiness. Rises in productivity have decreased profitability of many farmers leaving
the smallest farmers the most dependent on off-farm employment and government
subsidies (See Table 3.2). In contrast, the multinational agrichemical companies yield
more than $100 billion in annual sales of agrichemical products. Moreover, industry
analysts predict plant biotechnology sales of as much as $65 billion by 2000 (Busch
1991).
TABLE 3.2 INCOME SOURCES BY SALE CATEGORY - 1988
Percentage of Total Income* Percentage of Gross Farm
Sales Category From Off-Farm Sources* Income From
Govemment Subsidies
<$10,000 89 4
$10,000-19,999 74 7
$20,000-39,999 49 10
$40,000-99,999 24 11
$100,000-249,999 13 11
$250,000-499,999 6 ...
>$500,000 3 ...
SOURCE: Office of Technology * Total Income = off-farm + gross cash farm income
Assessment (1991 total
Interestingly, non-farm or off-farm groups have made more of an impact on the
research agenda than farmer groups since the demise of the farm bloc, with the exceptions
mentioned, such as organic farmers, alternative agriculturists, and small dairy farmers
opposed to bovine growth hormone. In plant biotechnology, traditional farmers have had
very little to say about the problems with specific technologies such as herbicide-resistant
crops. After all, farmers find the potential savings these crops could provide, if the crop
is resistant to a broad spectrum herbicide, hard to resist. For certain crops such as cotton,
farmers must use as many as four herbicides to control broad leaf weeds and more
herbicides to control grasses. It would certainly be a bonus for farmers if they could use
one broad spectrum herbicide in smaller well-timed doses on a herbicide-resistant variety
of cotton.
Farmers tend to see little benefit from research when the technology that results
tends to be output enhancing and price depressing. They would rather see the resources
allocated to research diverted to interventions that "bolster commodity prices through
commodity programs and export subsidies." Recently national farming organizations
Off farm sources include all income generated from external sources, including employment on other farms.
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have joined with commodity-oriented groups to protest the resources allocated to research
as policy makers and the public criticize federal subsidy programs. Add the economic
stress experienced by the federal government and farmers fear the survival of subsidy
programs is in question (Gillespie & Buttel 1989).
Although farmers trust public research more than private research, it will be
difficult for research institutions to spark farmers' interest after researchers failed to solve
the problems of the farm crisis in the mid-1980s (Gillespie & Buttel 1989). Land-Grant
Colleges and Experiment Stations continue to play a role in developing new agricultural
biotechnoiogies without an adequate c -crn for the social impacts and economic impacts
on rural communities. Finally, farmers and the public interest groups hold researchers in
the USDA system responsible for the environmental and public-health problems
associated with non point-source pollution from agrichemicals.
Research institutions who, along with agribusiness, stand to receive most benefits
from government funding, have mobilized farmers around an interstate competitiveness
argument. In other words, states with well supported research institutions will provide
farmers with a competitive edge over farmers from other states. Using this argument
Land-Grant Universities have successfully earned farmers' interest and support in
lobbying state legislators. As a result, most Land-Grant Universities funding comes from
the state level of government (Gillespie & Buttel 1989).
Again, however, the farmers who are most supportive of research at Land-Grant
Universities and Experiment Stations tend to be those who operate large farms and belong
to commodity groups. These groups tend to be aligned with research administrators
ideologically, sharing non-cynical views towards agribusiness and conservative politics
(Gillespie & Buttel 1989).
Farmers want research that lowers the costs of inputs and reduces inputs. This is
contrary to the desire of agribusiness to sell more farming inputs, leading to the chasm
between small farmers and agribusiness*. For example, Plant Genetics Inc. has added
inputs to the simplest and the most essential input for farmers--the seed. This new
product, known as Gel Coat, adds a gel matrix to a seed that prevents moisture loss. The
coating also contains growth adjuvants or nutrients and pesticides covered by a polymer
coating.
Environmental and consumer advocacy groups involved in the Biotechnology
Working Group loc!: to agricultural research that develops alternative or sustainable
agriculture. As previously mentioned agribusiness is not interested in a sustainable
agriculture research agenda that lowers the amount of inputs used by farmers.
For the most part, institution administrators and scientists have similar attitudes
towards biotechnology research as their state and federal legislators but for different
reasons. The research establishment believes biotechnology holds great promise for
improving agriculture and will lessen the negative environmental impacts of agriculture.
These improvements along with gains in productivity are viewed as public benefits.
Legislators also hold a very optimistic view of biotechnology. They see an opportunity
for economic development in their districts. Legislators hope that new and larger
research centers established at Land Grant Universities in their districts will act as
magnets--attracting biotechnology firms to locate near these institutions (Plein & Webber
1989).
At the federal level administrators continue to advance profitability as a goal of
research and extension, but have now included competitiveness. According to the
National Agricultural Research and Extension Advisory Board, international
competitiveness will benefit all. The USDA's mission is to advance agriculture for all
people that includes all groups, agribusiness, farmers, and consumers: profitability for
However there is one firm Zoecon that has been developing products using a holistic ecological perspective to
develop biological pest control products . Unfortunately this company has been acquired by Sandoz, a company with
major agrichemical interests, so it is uncertain whether the input industry mentality will influence their values and
change the philosophy of Zoecon (Elkington 1986).
farmers as well as agribusiness and benefits to consumers in nutritious quality food.
However, the competitiveness argument for agricultural biotechnology as a source of
international competitiveness has weaknesses. For instance, the companies involved in
agribusiness are multinational and staying ahead of the rest of the world is not really an
issue. It is absurd to promote U.S. domination of the biotechnology industry when all the
major corporations involved such as chemical, pharmaceutical, and agrichemical are
multinational and have no national boundaries (See Table 3.3). In addition, domestic
companies have many formal and informal ties to international companies.
TABLE 3.3 THE MULTINATIONAL DIMENSION OF AGRIBUSINESS
Major European Owners of Seed
Companies (World Ranking)
Sandoz Seeds AG (2)
Limagrain (4)
ICI (5)
Rhone-Poulenc (in the top 20)
Ciba-Geigy (9)
Shell (?)
Acquisitions
Northrup King (U.S.)
Hilleshog (Switzerland)
Picard (U.K.)
Shissler (U.S.)
Contiseed (U.S.)
Miln Masters (U.K.)
Ceres (France)
Callahan Enterprises (U.S.)
Funk Seed (U.S.)
Nickersons (U.K.)
SOURCE: Hodgson 1990.
The National Agricultural Research and Extension Advisory Board claims
agricultural biotechnology should be approached cautiously due to the potential financial
risks and economic impacts. In spite of this attitude they recommend that biotechnology
be given high priority on the research agenda. The Advisory Board envisions agricultural
biotechnology producing inexpensive and environmentally sound products in the future.
This advisory board also views new products and new uses for existing food products
made possible by plant biotechnology as a means to profitability. However, it is unclear
whether this technology is profitable for agribusiness, farmers, or for both groups,
although the Board suggests rural communities will be helped through agriculture's
increased profitability and enhanced competitiveness in international markets (USDA
1990).
Summary
The first indication of agribusiness influence occurred when the seed industry
initially changed the client of federal agricultural research. Although the Seed Trade
Association promoted the research, development, and sale of one farm input, the next
trade association force--commodity groups--promoted many farming inputs. They were
powerful enough to keep the commodity based agenda for nearly a century. Finally, the
agrichemical industry arose from the surplus of the petrochemical industry after World
War II. The agrichemical industry needed to exploit a new market and this chemical
focus held the agenda captive for over forty years. It is clear to see from these highlights
on the agenda that the influence of agribusiness is much greater than that of small farmers
and public interest groups who have only been able to make short-lived changes in focus.
Through farming associations and other coalitions smaller farmers have long
called for their needs to be addressed but they received only minor concessions. They
failed to replicate the success of agribusiness trade associations in changing the entire
focus of the agenda or the way research was organized and transferred to the client.
Agribusiness' success is most likely due to the economic power that comes with vertical
integration or strength in common interests and an abundance of financial resources. In
addition to economic power, agribusiness was the ideal client, to the delight of
researchers they used basic research results to develop products and gave the researchers
money to solve scientific problems. The researchers view this product development as a
public benefit.
There is ample justification for agribusiness to attempt to influence the research
agenda toward biotechnology given the economic and political pressures, such as the
promotion of biotechnology by the Bush Administration. The research system has also
experienced economic pressure to turn the research agenda toward biotechnology,
including financial support from the private sector and the promise of increased support
for biotechnology research from the federal government sources.
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Even though this is the case, the public research institutions have lost sight of their
mandate to produce research that benefits the public. A case in point is the University of
California (Davis), which was sued for violating the legislative mandate of the Hatch Act.
The California Superior Court ruled that the Land Grant University failed to give primary
consideration to the interests of small farmers in allocating funds to agricultural research
projects (Kleinman & Kloppenburg 1988).
In the next chapter, the distribution of the benefits of public research directed
towards biotechnology will be discussed.
CHAPTER 4 AgBiotech: Who Benefits?
Distribution of Benefits
The proponents of agricultural biotechnology products claim these products are
bound to benefit the public interest in the most general sense through labor savings and
efficient management of financial resources. However, in the process of gaining
efficiency through new technology distributional inequities often result. Vertically-
integrated agribusiness benefits from further streamlining management and operations.
Large enterprises are in a better position than small operations to rapidly adopt new
technology, gain competitive advantages, reap the benefits, and thereby weed out the
inefficient. Land Grant Universities serving the interests of small farmers and rural
population in concert with those of agribusiness is the ideal situation, but, "maximum
social benefit and private industry maximizing profits are not coterminous" (Kleinman &
Kloppenburg 1988).
Is the purpose of agricultural technology developed at public institutions to weed
out the inefficient producers whose rural communities may depend on them? The goals
of funding research and extension through the Hatch Act are quite clear. The purpose of
agricultural research from Hatch funds is to make those producers more efficient. The
Hatch Act emphasizes the "improvement of the rural home and rural community.. .the
welfare of the consumer...a sound and prosperous agriculture and rural life as
indispensable to the maintenance of maximum employment and national prosperity and
security..." (Doyle 1989).
Some might argue that the dislocating small farmers and farm workers in an effort
to enhance efficiency in agriculture is analogous to dislocating factory workers in the
manufacturing sector. Not to dismiss the experience of factory workers who lose their
jobs, but the experience of family farmers contrasts drastically with factory workers.
This argument misses an important element--the need to preserve and transmit farm
culture. Family farmers are bound to the land and not as mobile as factory workers.
Many have held title to their farms for generations. There are also family farmers who
have returned to the land after an urban experience. They believe farm life is the ideal
living situation for raising a family because farm life is a rich learning experience that
engenders desirable qualities in their children. For example they believe their children
will develop a value for hard work and an appreciation for the natural environment.
Black farmers experience an especially arduous struggle "to maintain their land
and way of life." (The Federation Southern Cooperatives 1991, 1). In 1920 nearly one
million black farmers owned and/or operated 15 million acres of land according to U.S.
Census data. The 1987 Farm Census shows that only 23,000 black farmer operate only
2.2 million acres of land, a 97.5 percent decline (USDA 1990). By 2000 there may be
virtually no black farmers in the U.S.
Another element involves the issue of food security. As Tim Atwater of Rural
Vermont states, " Who cares who makes our cars," but concentrating food production in
the hands of a select few leaves the agricultural system vulnerable to crisis (Doyle 1985).
In spite of these elements and a strong sense from citizens that the federal
government should make efforts to preserve the family farm, small and moderate sized
owner-operated farms do not receive the technical support they need from research.
According to a November 1990 report by the House Committee on government operation,
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although government policy and programs in agriculture over the last 100 years have
been enacted in the name of the "family farmers" they have accomplished more for the
largest farmers and the corporate sector of agriculture. Less than five percent of all Land
Grant University and SAES research has been specifically focused on the needs and
problems of limited resource farmers (USDA 1990; The Federation of Southern
Cooperative/Land Assistance Fund 1991).
With little support from the USDA, small farmers encounter the threatening
attitudes of biotechnology corporate executives who acknowledge that biotechnology
will affect the structure of ,--,riculture. Industry executives harbor a "get sophisticated or
get out" mentality, which may lead to price advantages for large farms. Some corporate
executives' and researchers' attitudes towards small farmers extend beyond disregard to
hostility. For example, the president of Pioneer Hi-Bred, Thomas Urban, objects to the
terms "parity," "family farm," and "corporate farming" as "rhetorical baggage and useless
metaphors." He states that agriculture is now big international business and under these
circumstances farmers--not local or family farmers-- are dependent on high technology.
He agrees with the notion that the thousands of small and inefficient producers who rely
on government subsidies can be sacrificed. Not surprisingly, small farmers want to be
more independent of large agrichemical corporations run by executives with these
attitudes (Doyle 1985, 1989).
Promise of Biotechnology
Researchers and policy makers tend to promote the most promising aspects of
biotechnology. They view biotechnology as a means to fulfill growing world food
demands and compete in international markets.
Biotechnology does offer the potential to modify existing crops and develop new
crops for industrial uses. This may benefit farmers by opening new markets and
potentially capture international markets. The technology also has the potential to change
the regions in which crops are grown and promote speculation, which could lead to
eventual buyouts of small farms by large corporate farms seeking these markets. Large
corporate farms may also shut out competition from small and independent farmers
through vertical integration.
Biotechnology offers way to circumvent some economic and geographic
limitations on food production. The technology also enables food processors integrated
with biotechnology firms to completely bypass on the farm production. For example,
researchers are investigating ways to synthesize products, which were grown in the field,
in the biotechnology laboratory. In the near future, such products, as cocoa extract,
orange juice, and others may be produced for consumption by using bacterial
fermentation and tissue culture techniques (Kalter 1985).
Biotechnology also promises longer shelf life, better quality and improved taste.
Crops that are derived from new combinations are also in the development pipeline.
These benefits may accrue to growers and consumers but the increased cost of modifying
seeds will be passed on to growers and ultimately consumers. This price differential may
stir discontent among consumers.
The benefits of agricultural biotechnology to consumers are questionable and
product acceptance is even more uncertain. Consumers are developing an awareness of
the environmental impacts of agriculture. and harmful chemical residues on food as well
as its nutritional value Genetically engineered crops may signify new potential dangers
to consumers. For example, the lenape potato was genetically engineered by an
Agricultural Experiment Station for increased solids to produce a quality potato chip.
This gene altered product contained excessive quantities of a glycoalkaloid, at levels toxic
to humans and livestock. The product was recalled after several people and livestock
became ill.
Meanwhile, the FDA and other regulatory committees continue to debate the
safety of selectable marker genes that are necessary to the genetic modification process
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for plant crops. Thus far, plant scientists argue genetically modified plants are safe and
eating them presents no toxicity problems for humans, livestock, and wildlife. Further
scientists assert that there is no need to restrict gene marker use (Flavell et al., 1992).
Replacement of Chemicals
Proponents of biotechnology claim products will substitute conventional chemical
inputs and reduce environmental degradation. In the best-case scenario, these promises
will be fulfilled and biotechnology will be compatible with lowering the cost of farm
inputs and the amount of inputs currently used by conventional farmers. In the worst of
cases, the technology will be used to continue the model of high-input farming that is
expensive for farmers and primarily benefits manufacturers of farm inputs, distributors,
and food processors. However, there is little prospect for biotechnologies to replace
commercial fertilizers as the research on Nitrogen fixation is lagging behind that on
herbicide-tolerant crop resistance (Baumgardt & Martin 1990). State and federal
governments have budgeted $10.5 million for herbicide crop resistance. Biotechnology
can either be driven by the need to ensure and increase agrichemical industry markets or
to address to need for low-input agriculture. As of yet, the market has driven
biotechnology development in the direction of the former.
Although researchers, policy makers, and industry executives claim the growing
population requires increased agricultural productivity to meet demands, the agrichemical
industry is currently directing its development efforts towards the sale of more and
increasingly expensive inputs. Herbicide-resistance programs now account for
approximately 40 percent of their research budget ( Goldburg et al. 1990; Hindmarsh
1991). Relatively few projects are targeted to research projects to alleviate world hunger.
To the contrary, most projects focused on improving end use characteristics that benefit
food processors , distributors, and input manufacturers .
The agricultural research establishment and the agrichemical industry share the
opinion that controlling biotechnology is difficult and there is virtually no way to ensure
that biotechnology produces all the benefits promised. It is fairly certain that agribusiness
will benefit substantially though, or at least they are depending on a bonus, as shown in
Table 4.1 by the enormous and growing investment agribusiness has made in plant
biotechnology.
Table 4.1 R & D SPENDING IN AGRICULTURAL
BIOTECHNOLOGY
Specialty Chemical Companies
Ciba-Geigy
Dow Elanco
Du Pont
Monsanto
Rhone-Polenc
Sandoz
Shell
Biotechnology Companies
Agracetus
BioTechnica International
Calgene
Crop Genetics
DNA Plant Technology
Ecogen
Mycogen
Plant Genetics
SOURCE: Hodgson 1992.
Plant Biotech
(in $ millions, 1990)
15
4
20
18
13
17
3
6
8
11
6
13
6
10
8
Forecasted Environmental Impacts
Although proponents of biotechnology make bold claims about replacing
environmentally degrading chemicals, critics of agricultural biotechnology, especially
herbicide resistant crops, are convinced that these products will increase chemical use.
Even if biotechnology products do decrease agrichemical use, the safety of deliberately
releasing genetically engineered organisms is in question. House Representative, Harold
Volker stated biotechnology is no an economic issue nor an agricultural issue, it is an
environmental issue (Plein & Webber 1988).
Ecologists would agree, as they know very little about the complex interactions
between organisms in ecosystems. Approximately 90 to 95 percent of the micro-
organisms living in soil remain unknown to scientists (Minnesota Food Association
1988). There are many more viruses in streams, lakes and ponds than scientists estimated
that are capable of infecting bacteria, a source of genetic transfer (Hindmarsh 1991).
Given this uncertainty, large scale deliberate releases of genetically engineered organisms
raise many issues. For example, genetic transfer between organisms may be more
prevalent than expected. Genetically engineered organisms may also compete with
beneficial naturally occuring organisms, causing their disappearance.
Agricultural Structure
Distribution of Wealth
Economic forces drive commodity specialization, as farmers seek gains in labor
efficiency and savings on input costs agribusiness vertically integrates to achieve the
same goal. Government commodity programs that encourage high yield production and
monocultures of "program crops" are also responsible for the trend towards consolidation
and integration in agriculture (Baumgardt & Martin 1990).
The consolidation of land and wealth in agriculture mirrors the concentration of
wealth in one percent of the U.S. citizenry. Currently, very large farms account for
slightly more than one percent of all farms and 30 percent of total agricultural production
in the U.S. This small percentage of farms, only 300,000, also produce 75 percent of
annual product sales, which total $136 billion (Baumgardt & Martin 1990). Clearly large
farms derive most of the profits in agriculture while accounting for less than a third of
agricultural production. The USDA predicts that by the year 2000 one percent of all
farms will produce 50 percent of the crops grown in this country. In addition, four
percent of the farms will occupy 60 percent of farmland, a net loss of 700,000 farms by
the year 2000 (USDA 1981).
This consolidation of agriculture also has political representation implications.
For instance, nationwide, fewer than 40 percent of congressional districts have more than
20 percent of their constituents or population living on farms (Baumgardt & Martin
1990). As seen in Chapter 2, this decline in farmer populations has altered the
composition and character of the farm bloc, which now consists of agribusiness
multinationals.
Economic Impacts on Farmers
Several impacts are common with new technologies and individual farmers
respond differently based on size or scale and whether they have access to specialty
markets that are typically immune to technological changes. In the aggregate,
biotechnology is forecasted to produce surpluses and primarily benefit early adopters.
The fact that agricultural structure is rapidly changing reinforces this phenomenon.
Some plant biotechnology products will require high skills and better management
practices that the detractors of low-input sustainable agriculture have associated with that
method of farming. Ironically, smaller owner operated farms may have a competitive
edge in using biotechnology products that require added training and expertise, when
compared to large corporate enterprises manned by hired workers lacking that training
(OECD 1989).
Benefits of Vertical Integration and Biotechnology
Vertical integration is defined as industry control of one or more levels of
production and marketing. Agribusiness is vertically integrated from seed companies to
food processing companies. Biotechnology firms may appear as a differentiated
components of the agrichemical firms, food processors or seed companies. Segments of
agribusiness vertically integrate and manage this arrangement better with a small number
of large producers. Thus, contract farming is very prevalent with more than 30 percent of
farmers involved in contract farming arrangements (Office of Technology Assessment
1986).
Contract farming in conjunction with the new biotechnologies make product
specification possible. Through these contracts, buyers will be able to specify such
characteristics as product quality, size, uniformity of shape or color, and vitamin or solids
content. Smaller farmers will face difficulty competing if they are independent of vertical
integration. However, market niches still remain for organic products, cut flowers and
pharmaceutical and culinary herbs.
Agribusiness consolidation leads to technologies that tend to primarily benefit
food-seed companies, agrichemical firms, and food processors. For example, tomato
crops that are genetically engineered for increased solids per unit weight of harvested
tomatoes benefit the food processors. Through contract integration agreements, food
processors specify the seeds to be used and may or may not provide the farmer with a
small bonus in the contract for the more the valuable tomatoes. Without that premium or
bonus the farmer receives no financial benefit from such technology. Consequently, in
most cases all of the benefit goes to food processors and biotechnology companies
supplying seeds, since buyers are under no obligation to pay a premium for enhanced
products. As a result biotechnology companies linked to food processing companies
through legal agreements or subsidiary relationships then have captive markets for their
seeds and other inputs (Busch 1991).
Under this new structure of agribusiness, farmers become subject to the whims of
manufacturer demands. Most likely, advertisers will be shape consumers demand to
create new markets for food processors. Market researchers will indicate consumers
acceptance of new food products, while farmers are forced to grow value-added foods or
"genetically-designed" foods. As a result, "...it is supermarkets and food manufacturers
rather than farmers who are deciding what is grown on the land." (Economist 1989).
Forecasted Impact of Plant Biotechnology
The Office of Technology Assessment reports that tremendous change has
occurred in agricultural biotechnology. In their study, the Office of Technology
Assessment admits that biotechnology has the potential to accelerate the changes in
structure including the decline in number of farms and increase in farm size though
industry concentration and vertical integration (Office of Technology Assessment 1986).
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Another problem for farmers is that genetically engineered crops will produce
surpluses for most varieties and depress prices. Obviously farmers do not benefit from
these economic impacts. Any benefits from the technology again accrue to agribusiness.
Claims have been made by agrichemical industry executives, from Calgene in
particular, that herbicide resistant crops hold great promise in allowing the use of safer or
degradable herbicides. Proponents of the technology boast that herbicides will be more
potent or can be applied only when needed. In spite of these claims, the major
agrichemical companies are not producing crops tolerant to these new chemicals that are
safer, but merely producing tolerance - 'he sc me old herbicides, including bromoxynil
and atrazine, among others. The EPA associates these herbicides with health hazards for
farm workers and atrazine has been identified as the source of extensive environmental
contamination (Goldburg et al. 1990).
Further the agrichemical industry commitment to exploiting huge herbicide
markets is exhibited by the crops chosen for herbicide-resistance. For example, large-
acreage crops such as wheat, corn, cotton, and soybeans currently account for 80 to 95
percent of the herbicides used (Anthan 1990, Schmickle 1990). On one hand, this large
market share creates huge potential markets for wheat, corn, cotton, and soybean crops
genetically engineered to be herbicide-resistance. On the other hand, there is substantial
competition among herbicides for these large-acreage crops and weed management costs
are a nominal $15 per acre (Council for Agricultural Science and Technology 1991).
There is no clear indication that farmers will benefit from such products through lower
input costs.
In contrast, the small-acreage and specialty crops with the highest weed control
costs per acre have not been heavily targeted for herbicide tolerance. These crops include
lettuce, tomatoes, and onions. The weed management costs for lettuce average $104 to
$166 per acre (Council for Agricultural Science and Technology 1991). Given the
difference in cost per acre to manage weeds for major crops and specialty crops, it is clear
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that the market, not farmers' need, is driving which crops are chosen for herbicide
tolerance research and development. The economic benefits of herbicide tolerance will
accrue to agribusiness based on the crops chosen for herbicide tolerance research and
development.
Market forces are also driving herbicide-resistance research at public institutions
in a similar direction as shown by the number of Land Grant Universities and
Agricultural Experiaient Stations conducting research herbicide tolerant corn and wheat
crops as shown in table 4.2
Table 4.2 PUBLICLY-FUNDED RESEARCH TO DEVELOP
HERBICIDE RESISTANCE USING BIOTECHNOLOGY
Herbicide (Trade Name) Crop Organization State FundSource
Acifluorfen (Blazer@) Tomato Univ. of IL IL CSRS
Acifluorfen (Blazer@) Numerous Species Clemson U SC CSRS
Atrazine (Aatrex®) Numerous Species Clemson U SC CSRS
Chlorsulfuron (Glean@) Cowpea Clemson U SC CSRS
Clomazone (Command@) Tobacco Clemson U SC CSRS
Glyphosate (Roundup@) Alfalfa Univ. of WY WY CSRS
Glyphosate (Roundup@)* Alfalfa Univ. of NV NV CSRS
Haloxyfop (Verdict@) Corn ARS MN ARS
Metribuzin (Lexone®, Wheat ARS WA ARS
Sencor@)*
Picloram (Tordon@) Wheat Univ. of WY WY CSRS
Sethoxydim (Poast@) Corn ARS MN ARS
Thiadiazuron Wheat Univ. of IL IL CSRS
Not Given Rice ARS AR ARS
Not Given Corn ARS MN ARS
Not Given Peanut, wheat Oklahoma OK CSRS
State U
ARS = Agricultural Research Service
CSRS = Cooperative State Research Service
* Both biotechnology and conventional breeding were used.
SOURCE: CAST 1991
Although the total number of projects at public research institutes with direct objectives
or accomplishments in the production of these herbicide-resistant crop plants numbers
merely 21, as many as 60 additional projects have produced results which can be used by
the private sector to develop herbicide resistant crops. Farmers may stand to benefit from
herbicide-resistance in crops such as cotton if a broad spectrum herbicide is used (Council
for Agricultural Science and Technology 199 1). However, the cost savings to farmers in
cases such as cotton is merely speculation at this point.
Research and Extension Support
The Office of Technology assessment predicts small farmers will not be
competitively disadvantaged when using biotechnology products due to economies of
scale. Despite this prediction, biotechnology products do not meet the goals of small
farmers to lower inputs and costs. Technology analysts also state demanding skill
requirements are associated with biotechnology. In many states small farmers have not
been getting the support they from agricultural research and extension programs.
Therefore the research system has not only shifted from aiding small and limited resource
farmers with research and extension, but the agricultural research system fails in their
mission to inform and assist farmers in the use of biotechnology (Baumgardt & Martin
1990).
Costs of Inputs
In the National Research Council Report (NRC), entitled Alternative Agriculture
(1989), genetically engineered organisms are evaluated as being of benefit to farmers.
The report predicts farmers will gain several hundred million dollars annually from
increased productivity. In addition to this productivity bonus, the report predicts farmers
will save by reducing their need of inputs other than seed.
Biotechnology corporate officials admit that their patented products will be more
costly than conventional products presumably due to high research and development and
production costs of the new technology. Since herbicides are subject to patent extension
or continued protection from competition, these products will most likely remain
expensive. For instance, Monsanto's glyphosate herbicide Round up@, though
approaching patent expiration, may be subject to patent extension (Goldburg, et al 1990).
The National Research Council report fails to add the high cost of genetically
engineered crops and herbicides subject to patent extension to the calculation. Therefore
the predicted savings produced by biotechnology products is inflated because savings will
be diminished by the higher input costs for the new technology.
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Labor
The adoption of these technologies shifts the value added process from farm
producers to corporations. The duties of farmers that include, weed and insect control
have been placed in a genetically engineered seed with the power to delay ripening,
control bruising less easily, repel insects and weeds, and resist herbicides. Gene control
of value added food will lead to more uniformity of product. As a consequence, food will
require less sorting and grading. As a result, farm labor needs will decrease. On one
hand, this may serve family farms which rely on some hired hands during harvesting. On
the other, this reduction in labor needs can be detrimental to farm workers and to the
larger rural community.
Market Access
The OTA forecasts that biotechnology will have a neutral impact on farmer's
market access, although the technology will produce market segmentation for specific
end-use characteristics demanded by buyers. Since contract farming is prevalent, the
most notable effect will be access to inputs at reasonable prices. Larger farms and
corporate enterprises will gain competitive advantages by purchasing these inputs at more
reasonable prices because of volume discounts or inputs being distributed directly to
integrated corporate farms (Office of Technology Assessment 1986).
There is also the potential for substantial industry control over inputs, whereby
inputs are only available through contract integration arrangements. Another possibility
is that the inputs will be available at prices that put independent farmers at a competitive
disadvantage in comparison to their contracting counterparts.
Other impacts on farmers include product confusion as farmers will have
difficulty differentiating between patented varieties. Given that genetic alterations on
varieties will be minute, the products may be agronomically indistinguishable. This
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probably will lead to increased competition and advertising among seed companies
(Busch et al. 1991). Since the cost of advertising will also be incorporated in the price,
farmers will not benefit because they will pay more for these patented varieties that
produce similar results to non-genetically engineered seeds.
Impact on Rural Communities
With or without biotechnology there is also a consolidation of farm supply
distribution under way. Distributors are moving to commercial trade centers and leaving
small communities to their detriment. " _re is also the problem varying regional
accessibility as market sizes vary. As the distribution networks shrink at an accelerated
rate due to biotechnology products, rural communities will lose access to farm inputs.
As farmers lose profits from added value of products to seed companies, a smaller share
of gross farm income would likely be retained by farmers in the form of returns to labor
and management. Without these gross returns farms will provide less employment
opportunities to rural communities.
As farm size and absentee ownership increase, social
conditions in local communities deteriorate....depressed
median family incomes, high levels of poverty, low
educational levels, social and economic inequality between
ethnic groups result... associated with land and capital
concentration in agriculture. Communities surrounded by
farms that are larger than can be operated by a family unit
have a bi-modal income distribution with a few wealthy
elites, a majority of poor laborers, and virtually no middle
class. (MacCannell 1983 as cited in Goldburg et al. 1990).
Conclusion
The Office of Technology and researchers in academia forecast that agricultural
biotechnology products will accelerate and reinforce the structural changes in the
agrichemical industry and their impact on farm structure. The vertically integrated
agrichemical industry will clearly derive benefits from agricultural biotechnology, with
product sales forecasted at $65 billion by the early part of the twenty first century. The
food processors and distributors will retain premiums from value-added products, such as
bruise-resistant produce, increased solid content, and increased carbohydrate content.
Although proponents of biotechnology argue that it has the potential to lower the
costs of inputs and the amount of chemicals inputs used, the agrichemical industry will
gain increased profits from expensive patented products and through the extension of
existing patents.
While the benefits of biotechnology to agribusiness are clear, the benefits to small
to moderate sized farmers, consumers and the environment are much more difficult to
predict. The predicted cost savings for farmers are uncertain or have been inflated
because analysts note savings including the including increased costs of genetically-
engineered products and herbicides with patent extension. Although the efficiency
agribusiness gains from vertical integration will be enhanced by biotechnology, the
savings in operation costs may not be passed on to the consumer. Indeed, the premium
products produced by biotechnology may encourage food processors and distributors to
increase prices.
Even more discouraging, wide-spread deliberate release of genetically engineered
micro-organisms poses unknown risks. Furthermore the consumption ofgenetically
engineered crops poses health and safety risks due to potentially higher herbicide
residues, increases of toxic compounds, and the presence of selectable marker genes.
A substantial disparity exists in the projected distribution of the benefits from agricultural
biotechnology between agribusiness versus farmers, consumers and the environment. In
the next chapter I will conclude and make recommendations to farmer, consumer and
environmental advocacy groups to make agricultural research at Land Grant Universities
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A substantial disparity exists in the projected distribution of the benefits from agricultural
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environmental advocacy groups to make agricultural research at Land Grant Universities
and Experiment Stations more relevant to their needs in spite of the prevalence of
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CHAPTER 5 Conclusion and Recommendations
During the past 100 years, the agricultural research system has gradually moved
away from its legislative mandate to serve all the people in the United States. The detour
has occurred in the context of agriculture's evolution from primarily the on-farm
production of food to an entire economic sector which includes several of the off-farm
operations, such as farm supplies, food processing, and professional services.
Agribusiness has concurrently grown economically as a segment in agriculture and in its
importance as a client of agricultural research. Agricultural research has fueled the
development of agribusiness into its present vertically integrated and service structure
that mirrors the other sectors of the U.S. economy.
This growth of the agriculture sector and the relationship between agribusiness
and research system has had some positive aspects. For instance, agribusiness and the
research system have generated many products that have increased productivity and in
turn increased the world food supply. The changing structure of agriculture can be
viewed as a benefit to the public as agribusiness seeks efficiency in management through
vertical integration and large corporate farms. Policy makers also depend on this
economic sector to boost exports through the development of new uses for crops.
Agricultural research and the development of new technology has also had
negative impacts on agriculture. The "Green Revolution" is a prime example of the
many problems caused by new high-yielding varieties which required more fertilizers and
water resources. The "Green Revolution also resulted in pest resistant and in turn
escalated pesticide use (Hindmarsh 1991). These technologies were developed by
researchers and deployed by agribusiness without a careful assessment of their social,
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economic, and environmental consequences. Since agricultural biotechnology will surely
hasten the changing character of U.S. agriculture, concerned citizens assert that
researchers, regulatory agencies and industry must assess the economic and social
impacts of agricultural biotechnology products. However, the relationship between
agribusiness and the research system poses serious obstacles for small farmers, rural
communities, and public interest groups requesting closer scrutiny of agricultural
technology.
In addition to objections that public research produces technology associated with
negative impacts, advocacy groups oppose the irrelevance of the agricultural research
agenda at public institutions to the needs of citizens. Citizens protest the research
agenda's emphasis on food processing technology and packaging, and biotechnology in
particular. These groups are less served by research and have no part in the decision
making process. This is especially true at the level of developing research questions and
planning the long term research agenda. Without citizen participation--a chance to
articulate their needs--those impacted by agricultural technology will continue to be
neglected by the research system.
Farmers owning and operating small and moderate sized farms have not been
interested in influencing the research agenda because the research system has a long
history of developing research that does not benefit them. This is not to say these farmers
have no interest in research, rather they have felt powerless to change the research
agenda. As the farming population declines, small and moderate sized become even more
disenfranchised.
Although national farm organizations are interested in research, they have chosen
to direct their resources to national agricultural policies that focus on economics
(mortgage programs, subsidy programs, trade policies, etc.) due to the pressing nature of
those economic issues. Commodity trade groups, which tend to be dominated by large
farmers and agribusiness, have been a major constituent of the public research and
extension system in many states.
Surprisingly consumer and environmental groups in coalitions with farmer
organizations and rural advocacy groups play a major role in the movement to build
research accountability at Land-Grant Universities and State Agricultural Experiment
Stations. These groups focus on the environmental costs of agriculture. The coalition is
particularly interested in the potential hazards of agricultural biotechnology, which will
involve widespread releases of genetically engineered microorganisms. Some of the
products being developed such as herbicide-tolerant crops are seen as a threat to
sustainable agriculture because such products promote continued use of agrichemicals
and threaten to increase chemical use.
Renew Ties to Rural Communities
There is a conflict between the goals of legislation passed in the nineteenth
century that established and funded the research system and the products of research in
the twentieth century. Some legislators hoped to develop a system of extension and
public research that aided farmers and rural communities. The Whig Party, on the
contrary, viewed an investment in agricultural research as a means of economic
development, feed a growing industrialized nation. Today agriculture as an economic
sector is tied to the international economy and policy makers are formulating strategies
for international competitiveness by using biotechnology.
Regardless of its potential for bolstering the economy, the Morrill Act to establish
Land Grant Universities, Hatch funds to support the system, and the Smith and Lever Act
to establish SAES and extension have a primary role to help farmers become more
efficient, improve rural life and maximize employment. As the Hatch funding formula is
based on the rural population in a state, these funds are supposed to be dedicated to
farmers as producers and rural communities.
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Consequently it is alarming that the Hatch funds are increasingly funneled to
biotechnology research, while the technology has demonstrated little promise for farmers
and rural communities. Furthermore rural sociologists and agricultural economists
predict the technology will have negative impacts on small farmers and rural
communities. The Office of Technology Assessment acknowledges that biotechnology
products have the potential to negatively impact farmers, especially small farmers that
cannot readily adopt the technology and yield competitive advantages.
The extension program, which is fighting for survival as farm and rural
populations continue to shrink as a percentage of the nation's population, has an
opportunity to renew ties with their former constituency. Small institutions without well
developed biotechnology programs must reunite with their constituency of small and
moderate farmers and rural communities. However, it should be not;d that Land Grant
University and Agricultural Experiment Station neglect varies from state to state. It is
ironic that the very existence of the extension program is threatened by underfunding and
the closing of field offices as farming populations decline, may be saved by an alliance
with a long neglected constituency. Agricultural research and extension programs must
become relevant to the needs small farmers and rural communities. Even more important,
the research and extension system has the opportunity to forge a new alliance with
consumers and environmental groups who are extremely active. These groups, as a
coalition, can lobby state legislatures for continued and increased financial support.
It should be noted that the relationship between Land Grant Universities and
farmers varies from state to state. For example some states, such as Massachusetts and
Mississippi have enjoyed mutually supportive relationship between farmers and their
Land Grant Universities. Small and moderate sized farmers have been directed to and
trained in using integrated pest management and soil conservation techniques (USDA
1990).
Citizen and Farmer Influence
Under circumstances in which organized citizens can interact with the research
establishment, the activist work of the Northern Tier Land Grant Accountability Project
serves as a good model. This group has been successful in opening a dialogue with their
Land Grant Universities and actually influencing the research agenda.
Margo Stark of the Northern Tier Land Grant Accountability Project advocates
going beyond the oiiginal mission of the research system to serve rural communities. In
other words, she advocates more than a mere shift in the client of research from
agribusiness back to small and moderate sized owner operated farms. Rather, the
Northern Tier Land Grant Accountability Project promotes the notion of empowered
citizens as leaders and advisers to research institutions--shaping the research agenda. As
Ms. Stark points out this moves away from a client of research concept, which she views
a social service model.
The Northern Tier Land Grant Accountability project organizations engage in a
dialogue with the Land Grant Universities in the states of Minnesota, North Dakota,
South Dakota, and Wisconsin. These organizations are in the process of involving
themselves in the decision making at Land Grant Universities. They access the colleges
directly similar to the strategy used by agribusiness.
In Minnesota, the Minnesota Food Association has expanded the recognition of
sustainable agriculture. As a result, the University of Minnesota directs more resources to
sustainable agriculture through the establishment of the Minnesota Institute of Low-Input
Sustainable Agriculture (MISA).
In Wisconsin, the Wisconsin Rural Development Center encourages the
University of Wisconsin-Extension to diversify its faculty by hiring persons specializing
in low-input sustainable agriculture and persons critical agricultural biotechnology.
Through conferences with workshops that engage concerned citizens and extension
agents, the group has been successful in getting extension agents to take
recommendations from the workshops seriously and act on those recommendations.
The success of these selected groups stems from the dialogue and positive
interaction that results when all perspectives are shared and when mutual respect and trust
is gained. Concerned citizens can potentially play a role in the decision making process
at Land Grant Universities by formulating the research questions and developing the long
term research agenda.
There are other models that shun a dialogue with the public research institutions
but seek help from state governments to develop their own programs in training farmers
in low input sustainable agriculture. In Mississippi, a group of farmers interested in
sustainable agriculture received funding from the governor's office through the Job
Training Partnership Act (JTPA) to establish a research network for experimentation and
demonstration similar to the research and extension system. However, the research
network described is different from research and extension because the program
addresses the need, identified by farmers, for low-input agriculture.
Broadening the Coalition
Going beyond the approach of the Northern Tier Accountability project involves
opening the process to not only farmers who are committed to sustainable agricultural
methods in practice but to conventional farmers. One approach is through grassroots
organizing that strives to reach farmers entrenched in conventional methods.
Through this approach, the sustainable agriculture coalition can attract the
conventional farrmer, who has been robbed of profitability by technology, to the
sustainable agriculture movement. Sustainable agriculture advocates can show
conventional farmers how alternative agriculture addresses their economic concerns,
something the movement has not been very effective in doing so far. For example,
William Dillinger of facetiously suggests calling sustainable agriculture 'how to save $10-
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50 per acre agriculture" to entice conventional farmers. Integrated Pest Management
(IPM), on the other hand, can be promoted by touting the cost savings of the method to
farmers. Promoting IPM provides a chance to use the economic pressures of costly inputs
to point out alternative crops and farming methods such as integrated pest management.
In any case, the more support sustainable agriculture receives from the larger farming
population the better to combat the farm policies that prevent conventional farmers from
practicing sustainable agriculture.
Bringing this group into the fold brings not only cohesion but balance to two
diametrically opposed camps. Input manufacturer camp attempts to use resources to
thwart the sustainable agriculture movement, while environmental, consumer and rural
advocacy groups promote sustainable agriculture to the point where conventional farmers
are alienated.
Although the two opposing camps advocate entirely different agendas on the
surface, they have similar goals. Agribusiness advocates efficiency and improved inputs
for farmers to increase their profitability and create better products for the other segments
of the food industry. Value-added products described in Chapter 4 are viewed by
Calgene and Monsanto corporate executives as benefiting the food distributors and
processors to save on perishables and thus benefiting the public at large with abundant
food supplies and cheaper prices. Agribusiness asserts that biotechnology will benefit all.
In contrast, the public interest groups advocate a sustainable agriculture research
agenda. Many of these advocacy groups represent small and moderate sized farms that
are family operated or at least owner operated. The traditional farmers may be left in the
middle as the alternative agriculture agenda is pushed forward. Policies advocated by the
sustainable agriculture coalition leave farmers in the middle and unrepresented. For
example there are traditional farmers who use chemicals and the contract farmers, who
may be forced to use biotechnology products by a clause in their contract farming
agreements. The interests of traditional or conventional farmers coincide with the
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sustainable agriculture movement towards less expensive inputs and less farming inputs
in general.
At the National Level
Agribusiness' influence is reflected by its many resources, which include the
control of information through patents, control of financial rewards to public institutions,
access to the research agenda through university-industry relations, alliances and
networks, and positional power within the structure of agriculture. Agribusiness' success
in influencing the research agenda has not been primarily through influencing national
agricultural policy but through direct access to the Land Grant Universities and
agricultural experiment stations. At this level agribusiness has funded certain projects
and influenced faculty to pursue specific basic and applied research directions.
At the more general research policy level agribusiness has lobbied for more
biotechnology trained professionals, funding for basic research in the biological sciences
and favorable laws to commercialize plant biotechnology. They have been building a
base of support for increased collaborations making biotechnology the common link
between all divisions of the specialty chemical and other industries including
professional services to biotechnology corporations. They have been successful and have
received all three.
Their success is evidenced by a trend towards more biotechnology projects and
additional faculty available to train the increased number of graduate students studying
and gaining experience in the plant biotechnology field at Land Grant Universities and
SAES. There is increasingly more funding going towards biotechnology projects from all
sources. The competitive grants program has funneled more money toward
biotechnology from 1982 to 1986, as almost a quarter of all competitive grants go to
biotechnology projects. This program has successfully brought more molecular biologists
into the field of biotechnology.
Finally, patent laws have made genetically engineered crops profitable and new
policy by the Bush administration portends a much less stringent regulatory environment
for biotechnology development (Davis 1992). In the future the EPA will treat genetically
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engineered organisms as products no different from any other manufactured products and
the public participation component of the regulatory process may also be threatened by
this new policy.
Political pressures and other economic factors raise the issue of representation at
the federal level. Aside from direct access to Land Grant Universities and Agricultural
Experiment Stations, agribusiness also has direct access to the policy formulation at this
level. The federal government crusades for biotechnology on the grounds that it will
maintain US technological supremacy and thereby improve competitiveness.
Agribusiness was represented at conferences and on governmental research councils and
committees where this policy stance was formulated.
As noted in Chapter 3, the National Research Council Board on Agriculture has
persons representing the industry perspective. Land grant University professors and
administrators are often aligned with industry and government representatives in their
views. There are few cases in which legislators represent the less than mainstream views
of their constituency or in which land grant professors acting as scientific or academic
expert advisors are part of a movement towards sustainability. In these rare cases the
socioeconomic impacts on small farmers and rural communities observed in academic
study are brought to the decision making table. However, with the increasing
involvement of scientists with agribusiness, it is difficult to find profit or benefit-neutral
advice and difficult to find persons representing the farm experience.
Through a series of restructuring phases and linkages agribusiness has amassed
much economic power. At times the diverse public interest movement has spotlighted
what was being neglected in agricultural research or what the impact of certain
technologies are (rural sociology, alternative agriculture, environmental and economic
impacts) but groups coalesce around a single issue with no long term plan and as a result
have never made a sustained change in the research agenda.
Agribusiness has had the opportunity to access decison making directly at Land
Grant Universities and at the national level; in effect steering the research agenda towards
biotechnology research. Analysts predict agribusiness will derive many benefits from
biotechnology products, while the benefits to farmers, consumers and the enviroment are
much less certain. This distribution of benefits reflects the influence of agribusiness over
agricultural research and the limited of influence of farmer, consumer and environmental
groups.
Recommendations
Fortunately, some public-interest groups have been able to influence the research
agenda at LGUs and SAES as described in the foregoing conclusion. I make the
following recommendations to the sustainable agriculture coalition and to small and
moderate sized owner-operated farmers based on the efforts by public-interest groups and
my conclusions:
Develop a Sustainable Agriculture Research Agenda
Sustainable agriculture advocates must develop a research agenda that satisfies the
principles of sustainable agriculture and lobby for funds from their state legislatures to
support sustainable agriculture research at LGUs and SAES. As noted in the foregoing
conclusions some groups have found success in bypassing LGUs and SAES. These
groups have obtained funds from their state governments to establish low-input
agriculture research and extension programs independent of the federal and state research
systems.
Dialogue with Land Grant Universities around a Sustainable Agriculture Research
Agenda
The Northern Tier Land Grant Accountability Project serves as an excellent model of
how advocacy groups and concerned citizens can access the Land Grants directly.
Groups who have been excluded from decision making now contribute to developing
research questions and long-term planning for sustainable agriculture. Unfortunately,
many farmers and other members of rural communities harbor serious resentment towards
the Land Grant Universities in their states. In such cases, it may be difficult or
impossible to replicate or adapt the dialogue model. However, the option to bypass the
state research system is an alternative.
Pressure State Legislatures to Support IPM at LGUs and SAES
The sustainable agriculture coalition must lobby the state legislature for more financial
support for Integrated Pest Management based on the benefits to the environment and
farmers. The National Research Council (NRC) Board on Agriculture has demonstrated
the economic benefits of IPM to farmers. These economic benefits serve as a means for
sustainable agriculture advocates to coalesce with conventional farmers and broaden the
coalition. This larger coalition will be in a position to point out the economic benefits of
IPM and its benefits to the environment to state legislatures.
Develop a Federal Lobby Platform Based on the Recommendations in Alternative
Agriculture (1989)
The sustainable agriculture coalition must lobby the federal government in order to
remove the many institutional barriers to practicing low-input sustainable agriculture in
the U.S:
The very specific agenda that follows may be viewed as the discrete low cost proposals
favored by Congress.
1. Remove the disincentives for practicing low-input sustainable agriculture.
2. Make agricultural policies consistent with conservation policies and programs.
3. Set guidelines for evaluating new pesticides based on benefits to growers,
consumers, taxpayers, and the environment.
4. Revise food safety and quality standards so that safety and quality are the
priorities rather than cosmetic and grading standards.
5. Demand continued and more support for the USDA's Low-Input Sustainable
Agriculture program.
Conventional Farmers Coalesce with Environmental Groups
Conventional farmers have an opportunity to lower their input costs through practicing
low-input agriculture. Conventional farmers must coalesce with environmental groups to
lobby for further support of IPM and Low-Input Sustainable Agriculture. Environmental
groups currently have the ear of policy makers and national environmental groups have
well established lobbies in Washington D.C. With this network in place, the addition of
conventional farmers strengthens the sustainable agriculture movement considerably.
Develop Markets for Alernative Crops and New Uses for Crops
Small and moderate sized farmers have an opportunity to find a niche in underdeveloped
and new markets that are appropriate to their size or scale. Farmers should explore such
undeveloped markets, such as cut flowers, medicinal and culinary herbs, and organic
products. As noted in the foregoing conclusion, many farmers interested in low-input
agriculture have discovered economic success by exploring and developing such markets.
APPENDIX A: Land-Grant Universities in All 50 States
State Land-Grant University State Land-Grant University
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
U. of Maryland, College Park
University of Massachusetts
Michigan State University
University of Minnesota
Mississippi State U.
University of Missouri
Alabama Auburn University
Alaska University of Alaska
Arizona University of Arizona
Arkansas University of Arkansas
California University of California
Colorado Colorado State University
Connecticut University of Connecticut
Delaware University of Delaware
Florida University of Florida
Georgia University of Georgia
Hawaii University of Hawaii
Idaho University of Idaho
Illinois University of Illinois
Indiana Purdue
Iowa Iowa State University
Kansas Kansas State University
Kentucky University of Kentucky
Kentucky State University
Louisiana Louisiana State University
Louisiana Tech Southern U.
Maine University of Maine
Montana
Nebraska
Nevada
New
Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
Source: USDA (1990)
Montana State University
University of Nebraska
University of Nevada
University of New Hampshire
Rutgers University
New Mexico State University
Cornell University
North Carolina State U.
North Dakota State U.
Ohio State University
Oklahoma State University
Oregon State University
Pennsylvania State U.
University of Puerto Rico
University of Rhode Island
Clemson University
South Dakota State U.
University of Tennessee
Texas A & M University
Stephen F. Austin
Utah State University
University of Vermont
Virginia Polytech Institute
Washington State University
University of W. Virginia
University of Wisconsin
University of Wyoming
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Lincoln University, Missouri
Alcorn University, Mississippi
South Carolina State Uni's.sity
University of Arkansas, Pine Bluff
Alabama A&M University
Prairie View A&M University,
Texas
Southern University, Louisiana
Tuskegee University, Alabama
Virginia State University
Kentucky State University
University of Maryland, Eastern
Shore
Florida A&M University
Delaware State University
North Carolina A&T University
West Virginia State College*
Fort Valley State College, Georgia
Langston University, Oklahoma
Tennessee State University
Civil War Negro Infantry Men
State Legislature
State Legislature
State Legislature
Group of Ex-Slaves
State Legislature
1866
1871
1872
1873
1875
1876
1880
1881
1882
1886
1886
1887
1891
1891
1891
1895
1897
1912
*Voluntarily dropped "1890"
designation in 1957
Solurce: USDA 1990
State Legislature
State Legislature
State Legislature
State Legislature
Methodist Episcopal Church
State Legislature
State Legislature
Citizens Group
State Legislature
Citizens Group
Territorial Legislature
State Legislature
APPENDIX B: List of Attendees at the Winrock Conference
Universities
Texas A&M, Perry Adkisson
Michigan State, James Bonnen
University of Arkansas, James Martin
University of California at Berkeley, James Kendrick & Lowell Lewis
Department of Agriculture
Terry Kinney, Jr.
Peter van Schalk
Office of Science and Technology Policy
Dennis Prager
Agribusiness
Du Pont, Ralph Hardy
Monsanto, John Marvel
National Academy of Sciences Board on Agriculture
John Pino
Policy-Research Groups
Judith Lyman, Rockefeller Foundation
Winslow Biggs. Carnegie Institution
Irwin Feller, Institute of Policy Research and Evaluation
Representative George Brown, Jr. (Democrat-California)
Source: Altered Harvest Doyle 1985
APPENDIX C: Selected Interest-Group Resources
Organization
Council for Agricultural Science and
Technology (CAST)
Rural Vermont
Center for Rural Affairs
Farm Alliance of Rural Missouri
Minnesota Food Association
Wisconsin Biotechnology Association
NA = Not Available
Membership
29 Scientific Societies
200 Industries
4000 Total Members
2300 farmers (paid membership)
700-800 farmers associated with groups
Independent non-profit
Rebuilding membership
500 (50% rural and 50% urban citizens)
43 biotechnology or related firms
Staff
7
4
20
1
4.5
none
Budget
$650,000
$160,000
$850,00
fundraising
NA
fundrainsing
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